IETY OF LUBRICATIO 


Ten years ago the first large Trabon Centralized Lubricating 
System at Homestead was installed on the 100-Inch Plate 
Mill. This initial installation proved so dependable and so 
profitable from a maintenance and continuous production 
standpoint that Carnegie-Illinois has since installed Trabon 
Systems as follows: 


AT HOMESTEAD AT EDGAR THOMSON 
e Slabbing Mill e 6 Blast Furnaces 

e 160-Inch Plate Mill e Slabbing Mill 

e Open Hearth Cranes e Ore Transfer Cars 

e Soaking Pit Cranes e Scale Cars 

e Miscellaneous Equipment e Miscellaneous Equipment 
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WHY 
IT PAYS 
TO USE 
THE RIGHT 
CUTTING 
OIL 


N 


LONGER TOOL LIFE 


CLOSER TOLERANCE BETTER FINISH BETTER CHIP SEPARATION 


SHELL HAS THE RIGHT CUTTING oll FOR EVERY APPLICATION 


\HELL KNOWS THE IMPORTANCE of using the right oil for 

a particular cutting job. That is why Shell Lubrication En- 

gineers balance the oil to fit the machine . . . the application... 
and the tool. 


_ Make sure the machines in your plant get the benefit of all that’s 
new in lubrication. Call the Shell Lubrication Engineer. Shell Oil 
Company, Incorporated, 50 West 50th Street, New York 20, 

~ New York; or 100 Bush Street, San Francisco 6, California. 


SHELL CUTTING OILS 


FOR METAL CUTTING AND GRINDING 
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... Stuart’s THREDKUT is a unique 
cutting oil carefully manufactured 
toinsure the maximum benefits from 
controlled chemical activity. Its out- 
standing performance on really tough 
jobs has long been recognized and 
its flexibility proved through exceed- 
ingly widespread use. The many time- 
tested values built into THREDKUT 
are serving the leaders of the metal- 
working industry, increasing effi- 
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Official Publication of the American Society of Lubrication Engineers 
343 SOUTH DEARBORN ST., CHICAGO 4, ILL. 


BURGESS H. JENNNGS, Editor 
Northwestern Technological Institute, Evanston, Ill. 


OFFICERS OF THE AMERICAN SOCIETY OF LUBRICATION ENGINEERS 


ciency and reducing costs. 
L. MAAG NG. PENFOLD W. T. EVERITT G. E. RADOSEVICH 
as to “ ave a otuart he ervice Canton, Ohio Chica tl. Rochester, N. Y. Milwaukee, Wis. 
Engineer discuss your cutting fluid President Mid- Western Vice-Pres. E. M. KIPP 
requirements. THREDKUT literature R. G. LARSEN New Kensington, Pa. 
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Price: Subscription price, $3.00 per year. Single copies, 75c each, postpaid. 

Copyright: Copyright 1947 by the Amerian Society a Lubrication Engineers. 

The A.S.L.E. will not be responsible for stat or opini advanced in its meetings or printed 
in its publications. : 

Address correspondence regarding contents, manuscripts, etc., to the editor at Northwestern Techno- 
logial Institute, Evanston, 
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5-UNIT GUM 
GASOLINE APPARATUS 


METHOD 
USING ALUMINUM 

_ BLOCK BATH 


A. $. T. M. = D-381 


Developed to eliminate the difficulties encountered 
when using an Ethylene Glycol Bath for Gum Deter- 
minations, the "Precision" Gum in Gasoline unit shown | 
above represents a major improvement over existing 
equipment. Tests show that air flow and tempera- | 
ture uniformity are well within A.S.T.M. requirements. 


oe The aluminum block contains five equally spaced holes 2-|/16” diameter, 2-3/4” : 
a deep, accommodating five 100 cc lipless Berzelius type beakers. Center of the | 


block forms integral air distribution chamber to insure uniformity to all five 

air nozzles. A long continuous air pre-heating spiral is cast inside block and 

stainless steel sheathed electric heating units are clamped to the block bottom. 
Temperature is easily maintained at normal operating levels well within 
A.S.T.M. requirements. Temperature of block which determines temperature Write 


of beakers and air jets is automatically controlled by adjustable hydraulic | f 
thermostat. Heavy glass wool insulation between block and outer sheet metal : ei 
casing reduces heat loss to absolute minimum. Neon pilot light indicates ther- literature 


mostat operation, and line switch and auxiliary switches control the heating ele- 2 No. 
T-1 


0172-G. 


ments. Dial type air flow gauge eliminates need for orifices or capillaries. 
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WEST CORTLAND StREET CHICAGO. 47, NOUS, 
| * Scientific Research and Praduction Control Equip ent 
r 
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REAL CONDITIONING 


begins with the water-re- 
pellent surface which stops 

most moisfure. Within the 
element, residue moisture is 
absorbed; corrosive acids are 
neutralized; gums, resins and 
varnishes are removed. 


THOROUGH FILTRATION 


is accomplished by ingenious design fea- 
tures. Entire outside surface filters the oil, 
stopping large particles. Smaller grit is trapped as 
filtering channels narrow toward center, making full use of 
capacity. Winslow Elements do not remove the beneficial 
additives from modern compounded lubricating oils. 


oil conditioning, pioneered and perfected by Winslow, allows 
only conditioned oil to reach wearing surfaces, brings oil 
into more frequent contact with elements for quicker removal 
of impurities. Fill out and mail the coupon today for details. : 
You incur no obligation by asking Winslow engineers to make recom- ‘ i ane sili 
mendations on any problem of filtering liquids of any nature. san eh te 


Winslow makes over 100 complete unfts and over 200 temofa400HP Busch-SulzerDiesel Engine. 
different sizes and types of repli t el ts. 


WINSLOW ENGINEERING COMPANY, Dept. 23 
4069 Hollis Street, Oakland 8, California 

Please send me, without obligation, more information 
and descriptive bulletins on the complete line of 
Winslow Fuel Filters and Lube Oil Conditioners. 


ENGINEERING COMPANY 
4069 HOLLIS STREET, OAKLAND 8, CALIFORNIA 


Be 
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Model 2800 Air 
Operated Grease Gun 


In today’s heavy production, lub- 
rication is tremendously impor- 
tant. Aro’s expertly engineered 
complete line of lubricating equip- 
@ment has been designed to in- 
crease efficiency with less main- 
tenance time and expense. A few 
of the items in the Aro line are 
shown here. 


Duty Grease Air Powered 
Gun with Filler Lubricator c 


line 


LUBE EQUIPMENT AND AIR TOOLS FOR 
INDUSTRY...AUTOMOTIVE... FARM 


The Aro Equipment Corporation, Bryan, Ohio 
Model 2691 — Portable del 22 

Transfer Pump Model 51-S Heavy 

Dram Cover Type Drum Pump 


rease Fittings 


y 
& 
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Model 78 Visi-Flusher Elec Lubricator 
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YOU NEED- 


HONAN-CRANE Oil Purifiers give you that “extra” degree of purification not 
attained with ordinary filters or centrifuges. Purification versus filtration spells 
the difference in results that points the way to superior engine efficiency and 
rock-bottom maintenance costs. 

In every case where oil purification has been chosen on the basis of perform- 
ance under actual operating tests, HONAN-CRANE Oil Purifiers have proved 
superior—in degree of purification—and in economy of operation. 

Why superior? . . . Because HONAN-CRANE Oil Purifiers are performance- 
engineered from a full knowledge of the problems posed by the many types 
of engines and equipment using fuel and lubricating oils. 

Therefore, to maintain your oils in the best possible condition, you need oil 
purification equipment engineered to your specific job. You need equipment 
which is economical to operate, compact in form and simple to install. In short— 
you need HONAN-CRANE. 

May we send you full details on HONAN-CRANE Oil Purification equipment, 
engineering bulletins and case histories on typical installations? Fill out and 
mail the coupon. 


For Straight Mineral Oils and diesel fuel 
oils, Honan-Crane Purifiers employ Cranite 
(specially processed fullers earth) as a puri- 
fying medium. The adsorbent material not 
only removes all abrasives and solids—but () 


goes further to inhibit the auto-oxidation of 
oil by removal of acids, resins, asphaltines 
and metallic soaps. These oxidation products 
form sludges, varnishes, gums, and lacquers 
which impede lubrication, reduce engine effi- 
ciency and hasten wear on bearings, rings 
and cylinder walls. 


For Detergent Oils, Honan-Crane Purifiers 
are furnished with cellulose fibre cartridges 
(inter-changeable with the standard Cranite 
cartridges) hydraulically packed to insure 
uniform density. Special cellu- 
lose fibres are blended by a 
garnetting process—producing » 


a homogenous filtering maze 
which insures maximum sedi- 
ment capacity (longer refill 
life) and more efficient filtering. 
The special fibrous medium 
readily removes particles on the 
order of a few microns (1 mi- 
cron equals .000039”). 


HONAN-CRANE CORPORATION 
818 WABASH AVENUE, LEBANON, INDIANA 


Please send complete information on Please have Sales 
HONAN-CRANE Purification of Diesel oils Engineer call 
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SMOOTH AND CONTINUOUS OPERATION 
HINGES THE System 


MADISON-KIPP ie is the most dependable lubrication 


system ever developed. It is applied as original equip- 


ment on America’s finest machine tools, work engines, and 


compressors .. . You will definitely increase your 
production potential for years to come by specifying 
Madison-Kipp on all new machines 
you buy where oil under pressure 


fed drop by drop can be installed. 


Of 


SY? 
ME MEasuney 


he 
most 


MADISON-KIPP CORPORATION 


223 WAUBESA STREET, MADISON 4, WISCONSIN, U.S. A. 
ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, sole agents for 
Belgium, Holland, France, and Switzerland. 


WM. COULTHARD & CO. Lid.. Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand. 
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Yes, Cimcool wins hands down with 

metal cutting operators. And no wonder! Just 

look at the platform it runs on (and lives up to). 
1 It’s clean—doesn’t soil hands or clothes. 


2 Can’t smoke—causes no harmful vapors. 


OTHER CIMCOOL 


@ Cimcool cools faster—allows faster cutting. 
@ Uniform work temperature increases accuracy. 
@ No fire hazard—Cimcool can't burn. 


Trade Mark Reg. U. S. Pat. Of. 


THE “IN 


when operators vote! 


CIMCOGL DIVISION of THE GINCINNATi MILLING SIAGHINE CO., CINCINNATI! 9, OHIO, U. $. A. 


3 Produces no objectionable odors. 

4 No slippery film on hands, machine, floor. 
5 No chromates or other skin irritants. 
6 Is not subject to rancidity. 

7 Tools and chips actually stay cool 


ADVANTAGES 
@ Contains long-lasting rust i 


‘MULTI-PURPOSE 
CUTTING FLUID 
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Another Alenite Cost-Cutter... 


NEW ALEMITE 


“MIDG 


T” 


LUBRICANT MEASURING VALVE 


Now You Can Apply 
Low-Cost Centralized Lubrication 
to Any Machine : 


SMALL, SIMPLE, COMPACT . .. this new 
Alemite “Midget” measuring valve is 
less than 144 inches long. In fact, it is 
not much larger than the popular 
Alemite fitting used on thousands of 
machines in every type of industry. 


The small sizes of the “Midget,” and 
its simple design, make it suitable for 
application to all types of heavy, light 
and precision machines—especially 
where space limitations are encountered. 


ASK FOR ANY TECHNICAL HELP. Alemite 
Lubrication Specialists will gladly work 
with you on any lubrication problems. 
Their training and experience enable 
them to render valuable on-the-spot 
assistance. For an interesting conference 
and demonstration, write to Alemite, 
1847 Diversey Parkway, Chicago 14, Ill. 


MANUAL AUTOMATIC 


Low Cost, Single Line System. 
The valves can be mounted on or 
near bearings, to deliver a measured 
amount of lubricant from one central 
point while the machine is producing. 
No shutdowns, no bearing failures. 


Handles Oil or Grease. There is 
no danger of over-lubrication or 
under-lubrication. An indicator sig- 
nals when the lubrication is com- 
pleted — eliminating human error. 
Production goes up...costs go down. 


Serves Any Type 
of Bearing. Instal- 
lation accessories 
are available sothat 
the system can be 
adapted to rotary, 
oscillating, station- 
ary — plain or anti- 
friction bearings. 


Manual or Automatic Opera- 
tion. A hand pump may be installed 
in a safe, convenient place on the 
machine. Or, an Alemite air or elec- 
trically operated control will handle 
a group of machines automatically. 


ALEM 


REG US PAT OFF 


Modern Lubrication that 
Cuts Production Costs 


Built-In Compression Fitting is 
an integral part of the valve and in- 
cluded at no extra cost. No addi- 
tional fitting is needed to connect 
tubing to the valve. This is an exclu- 
sive Alemite feature. 
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@ For lubricating oil or 
storage to engine fuel oil 
filtering using 5” x 11” 
and 714” x 18” Filter 
elements. Easy and quick 


to service, 


@ For lube oil using one or a multiple of 11” x 18” Filter car- 
tridges easily handled by the operator, offering large filter area 
and proper depth to assure complete saturation of filter ma- 
terial. Available with and without heaters. 


FACTORY FILLED 
THROW-AWAY 


REPACKABLE 
FILTER CARTRIDGE” 


*Both are interchange- 
able at any time. ee 


@ Hilco Hyflow Oil Filters use Hilite-Fuller’s Earth for filtering 
straight mineral and fuel oil or Hiltex- 
Cellulose, the all-pur- 


pose filtering media ee 

for heavy duty deter- = === 5 | 

gent oils and fuel oil. 
= 
= 
) 


@ For Lube and Bulk Fuel using one or a multiple of 714” x 18” 


Filter cartridges offering the maximum in filter area and correct @ For direct connecting to one or 
depth for high flow rates and efficient filtration. Available in more engines for perfect and 
simplex type with or without heaters, duplex without heaters. complete lube oil purification— 


removing carbon sludge, abra- 
sives, tarry matter, and acids, 


CLEAN OIL MEANS CLEAN ENGINES a 
LOWER MAINTENANCE COSTS.... Hilite-Fuller's Earth for filtering 


straight mineral oils—ADS 
<g for heavy duty detergent 
oils 


LET US RECOMMEND THE CORRECT OIL PURIFICATION EQUIPMENT 


THE HILLIARD CORPORATION 20 W. FOURTH ST., ELMIRA, N. Y. 
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heat 
problems 


TO SAFCO BALL BEARING GREASE 424 
S Swan-Finch lubricants—backed by up-to-the-minute 
Swan-Finch research laboratories—have solved problems that 


meant savings for most every industry you can name... steel, textile, 
SS automobile, etc. Case-history after case-history in our files prove 


that substantial advantages in lubricant performance invari- 
N ably follow an on-the-ground analysis of conditions—of advantages 
N unmatched by lubricants bought “cold”. 
The Swan-Finch man has years of varied experience with 

Vr lubricants... plus the 95 years’ experience of Swan-Finch itself... 
g behind him. Getting improved lubricant 
performance—the benefits you want—is assured. 

Call him in. There’s no cost, no interruption of production. 


SWAN-FINCH OIL CORPORATION 


*Reg. U'S. Pat. Off. R.C. A. BUILDING WEST e NEW YORK 20, N. Y. 


5703 
~ 
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Portrait of a 
man in an 


QUANDARY 


( Houghton can help 
him keep his chin up!) 


Tis much down-time in Department “A”? Pro- 
duction slowed down in Department “B”? Too 
many lubes in your store-room, confusing main- 
tenance men and running up lubrication costs? 


Sounds like you need H.E.L.P.* 


Why not let Houghton take over your worrying? 
We’re qualified for it, on these counts: 


Over half a century of accumulated experience — 


...An able force of technically trained lube en- 
gineers available in every major industrial sec- 
tor ...a selection of modern lubricants, fortified 


by science to enable each variety to handle more 
jobs, thus reducing the number of items required... 


And finally, a complete H.E.L.P.* which can be 
tailored to your plant’s needs. This plan includes 
more than the conventional “survey”. It is based 
on a study of your lubrication problems, boiled 
down into a workable solution which saves your 
plant money by decreasing expensive “down-time” 
and by enabling you to use “Less Oil—Less Often”. 
So, to get out of an oil quandary, why not contact 
E. F. Houghton & Co., 303 West Lehigh Avenue, 
Philadelphia 33, Pa., and all principal cities. 


the Houghton Wan to shou you 
QouenrowsQ NGINEERED() UBRICATION (un 
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Technical Information Available Upon Request 


When Performance Counts .. . Call on Cyanamid *Reg. U. S. Pat, Off 


AMERICAN Cyanamid COMPANY 


Petroleum Chemicals Defarlment 


30 ROCKEFELLER PLAZA - NEW YORK 20, NEW YORK 
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cuts “‘down time” ... increases production 


Boston Charlotte, N. C. 
Chicag 
Pittsburgh Philadelphia 

Tulsa 


“a7 BATTERY 


o ¢ Detroit 


ASSOCIATED 
OIL COMPANY 


YORR 4.5 ¥ 


Under all conditions the proved 
performance of Tycol lubricants 
more than meets their recom- 
mended service. 

Rigidly controlled and tested 
during manufacture, Tycol oils 
and greases retain their uniform- 
ity within each classification — 
from the first drain to the last. 
This unvarying high quality ac- 
counts for Tycol’s wide acceptance 
among operators interested in cut- 


ting down time . . . top efficiency 
. .. increased production. 
Whatever your lubrication need, 
there’s a Tycol oil or grease scien- 
tifically engineered to afford 
greater economy... longer ma- 
chine life for every piece, and type 
of equipment. Let Tide Water 
Associated help you select the best 
lubricant for your particular need. 
Write your nearest Tide Water 


Associated Office for full details. 


LUBRICATION—‘‘ENGINEERED TO FIT THE JOB’’ 
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THE EDITOR’S PAGE 


ETROLEUM has long been one of America’s most 

valuable heritages. We have just passed through 

a costly War, in which petroleum served to the limit. 
With the return of Peace, it was expected that the con- 
sumption of oil products would decrease. Instead, 
present demand is higher even than wartime demand. 
It behooves us to consider where we stand and what 
lies in the future for petroleum. 


Not long ago, the American Petroleum Institute as- 
sembled some interesting statistics, a few of which are 
repeated here. Other groups as well are also looking 
into this problem. In 1947 it is estimated that the equi- 
valent of five hundred seventy-four (574) gallons of 
petroleum products were used for every inhabitant of 
the U.S.A., which is 24 per cent over the per capita 
consumption of 1941. In spite of the apparent lack of 
new cars (a peculiar viewpoint of those people who do 
not have one), more than thirty-seven million (37,000,- 
000) passenger cars and cabs were registered in 1947— 
an increase of some seven million (7,000,000) registra- 
tions over 1946. More than two and one-quarter million 
(2,250,000) barrels of gasoline are used every day by 
automobiles, trucks, and airplanes. 


Home heating with fuel oil and that used by Diesel 
engines consumes 850,000 barrels of oil per day. Kero- 
sene uses another quarter million (250,000) barrels a 
day,. while residual fuel oil of the type used by industry 
employs another million and one-half (1,500,000) bar- 
rels per day. Lubricating oil products do not use such 
fabulous amounts, but also contribute to the total. In 
fact, industrial lubrication oils alone consume forty-four 
thousand (44,000) barrels per day. 


Of all the petroleum products, aviation gasoline is 
the only item which shows ,a reduction over wartime 
demands, as even the use of petroleum as a raw product 
for other chemicals is increasing. 


Use of petroleum at the rate indicated brings up the 
pertinent question of whether we are consuming our 
heritage of this valuable resource at a rate faster than 
justified. The consumption is high and perhaps un- 
warranted and even at the present time, the supplies 
are not quite adequate to meet the demand. 


Crude-oil production is exceeding five million (5,- 
000,000) barrels per day and should carry most of the 
nation’s requirements. bottle-neck has developed, 
however, in that the products cannot be moved in 
adequate quantities to and from the refinery centers 
which, in some instances, are overtaxed. The trans- 
portation bottle-neck means that certain sections of the 
country, particularly in the midwest, may suffer from 
inadequate fuel supply. 
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The long term viewpoint of petroleum must neces- 
sarily consider the question of total proved reserves 
which, at the present time, are in excess of twenty-four 
billion (24,000,000,000) barrels. A rough calculation, 
using the two billion (2,000,000) barrels per year cur- 
rent consumption, would indicate that these reserves are 
good for twelve years only. However, experience has 
shown that proved reserves have tended to increase 
with passing time instead of decrease, so that it is prob- 
able that twelve years from now our proved reserves 
may not be appreciably less than they are now. How- 
ever, this condition cannot last forever, and the time 
will come when this country and the world will be 
faced with the stern realization that oil conservation 
is a serious necessity. It is not too early for this coun- 
try to awake to a realization of that condition and start 
conservation now. 


S THE year approaches its end, your Editor hopes he 
may be pardoned for writing a few words about 
“Lubrication Engineering” itself. However, com- 

ing events may be of interest to our many new readers 
and to the members of A.S.L.E. With this issue, Volume 
III of “Lusrication ENGINEERING” is completed and 
this represents the last issue which will appear on a 
juarterly basis. Starting in 1948 the magazine goes to 
bi-monthly publication with six issues instead of the 
former four. The staff is very happy to make this 
change as it represents a sign of healthy growth. Such 
a backlog of fine papers is now available that it appears 
difficult for us to find room to print all we would like 
to, even in six issues. Along with the increased number 
of issues will appear a greater number of pages with 
more advertising and news of the industry. 


Your Editor welcomes criticism from readers and 
would like to publish letters which might be of interest 
to the Industry and to the Society:membership. Please 
feel free to express your thoughts at any time. 


The Society, itself, is planning its third Annual 
Convention to be held at the Statler Hotel in Buffalo 
on April 19, 20 and 21, 1948. In addition to‘an ex- 
tremely interesting group of papers which the Program 
Committee has ‘already assembled, and which will be 
announced in the next issue, there will be held, con- 
currently with the Convention, an exhibition of lubri- 
cation equipment and lubricants. The exhibit space 
is in the Hotel, adjacent to the meeting rooms, so that 
all in attendance may see the exhibits and attend the 
meetings. 


As this issue goes to press just before the Holiday 
Season, your Editor takes this opportunity of wishing a 
Merry Christmas and Happy New Year to all the 
readers of “LuBRICATION ENGINEERING.” 


B. H. JENNINGS, Editor. 
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Some Modern Aspects of Steel 
Plant Lubrication 


By C. E. PRITCHARD 


Chief Lubrication Engineer, Republic Steel Corporation, Cleveland, Ohio 


interested in the correct lubrication of machines 

and equipment, for which they are responsible, but 
too often little consideration is given to changes in- 
volving plant expansion, increased loads, age, and de- 
sign of equipment, and increased speeds, all of which 
contribute heavily upon the economy of the operations 
involved. Another singularly important point often 
neglected is that of providing adequate routine inspec- 
tion of operations by a competent person who may be 
able to recognize the need for minor repairs which, 
if left unattended, generally result in a very costly delay 
in operation in addition to severe damage to the ma- 
chinery itself. 

It is the desire of the writer to deviate from the 
actual phase of selecting the type of lubricant to be 
used throughout the various operating departments of 
a steel plant by presenting herewith some of the more 
salient facts pertaining to good lubrication practice as 
applied to the method for properly maintaining the 
lubricating equipment, rehabilitation and inspection of 
bearings, and scheduling of the lubricant application. 

Experience has indicated that where each immediate 
phase of applied lubrication is covered in detail, aside 
from the all-important decision of selecting the correct 
lubricant, considerable benefits have been enjoyed. By 
incorporating new developments, elimination of repeti- 


Prine managers, engineers, and operators are vitally 


tive failures of lubricating equipment and operating 
equipment by a thorough study of the basic causes, and 
a thorough inspection of the equipment during opera- 
tion, it will be found possible to reduce mill delays and 
replacement of parts to a minimum. 


Lubricating System Repair Stations 


Although the benefits derived from provision of 
semi-automatic and automatic lubricating systems in the 
steel plant were found to be innumerable as compared 
to the previous method of hand gun and oil can lubri- 
cation, it was also learned that unless a rigid inspection 
of the functional operations of these systems was main- 
tained they soon reverted from an asset to a liability. 
This condition proved to be quite serious in that the 
average operator believed, as the name would imply, 
adequate lubrication would be enjoyed so long as the 
system was known to operate. The added problem of 
crushed and damaged feed lines resulting from work- 
men stepping upon them also indicated the need for 
consideration of these eventualities during the period of 
installation of the system proper. 

After considerable study, it was decided that the 
most feasible method of meeting this problem was to 
select one of our most outstanding mechanical men, 
adept at both machine shop practice and pipefitting, 
to head up the program covering both the inspection and 
rehabilitation of the damaged lubricating systems. To 
supplement his field experience it was arranged for the 
man selected to spend sufficient time at the factory of 
the equipment supplier to ensure his being able to as- 
semble all the various component parts of both the semi- 
automatic and automatic systems including the pumps, 
measuring valves, check valves, switches, etc. A study 
of the methods used for checking the systems in opera- 
tion also proved to be quite helpful to the repairman 
in meeting problems encountered in the field. 

The next logical step was to select a centrally located 
point in the plant for the repair station and to provide 
the necessary tools to cover all the various types of re- 
pairs to be encountered. Slides No. 1. and No. 2 show 
the first such lubrication system repair station com- 
pleted within our organization. 

The true value of such a station over and above 
being just a place where lubricating equipment was to 
be repaired soon became apparent. As you will note, a 
sample case was provided to display all the various 
types of lubricants employed throughout the plant. In 
addition, an attractive display of all the different 
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lubricating appliances, seals and bearing material, pro- 


vided a means for conducting lubrication classes there- 
in. All mechanical and electrical maintenance men are 
now given the opportunity of learning how to properly 
disassemble and reassemble the various types of lubri- 
cating devices that they come in contact with. Con- 
siderable dividends have already been manifested by 
this educational program alone in that the tendency now 
is to make the necessary repairs immediately in the field 
rather than condemn the type of equipment for failure 
to function as was experienced previously with a re- 
sultant delay in operations and often times damage to 
equipment. Both correct and incorrect lubrication prac- 
tices can be covered in detail by means of these com- 
parative displays and lubrication classes. It is surpris- 
ing to note the number of helpful suggestions that are 
proffered by the various maintenance men for improv- 
ing the equipment as well as the repair station itself. 
Typical semi-automatic greasing systems are also dis- 
played in such a manner as to show the many ramifi- 
cations that can be encountered in the field. Cutaway 
sections of the measuring valves mounted adjacent to 
the system offers a means whereby the detailed func- 
tional operation can be explained during the instruc- 
tion procedure. 


A more recent innovation that has developed regard- 
ing the repair station has been to channel all lubricat- 
ing fittings, devices, and equipment through this one 
focal point. In this manner, a standardization program 
has been made possible which in turn offers a means 
for enjoying complete control over all phases of ap- 
plied lubrication. The considerably smaller inventory of 
fittings and devices made possible thereby entails less 
operating expense while excess consumption of fittings, 
hoses, and devices can be detected immediately with 
corrective measures being instituted whenever found 
necessary. Standardization of the type of pump used 
enables the possible replacement with a spare unit at a 
minimum of lost time. The damaged pump can then 
be returned to the repair station for rebuild without 
endangering any major operating unit due to the lack of 
lubrication while the pump is inoperative. Every piece 
of lubricating equipment is recorded by department on 
a master tab sheet maintained at the repair station. 
Routine inspection of the plant indicates the prevailing 
condition of each respective unit. 


In most cases it has been found that the savings 
effected by rehabilitation of inoperative lubricating units 
alone has underwritten the first year’s operating expenses 
of the repair station. Slide No. 3 shows a fairly repre- 
sentative example of the conditions encountered during 
our initial drive for accumulating all lubricating equip- 
ment throughout the plants which were not in actual 
usage at that time. Quite often the units were complete 
in all respects with the exception of one or more minor 
parts, and after cleaning, replacement of the damaged 
parts, and painting, were returned to active duty. The 
cleaning of the damaged equipment has been accom- 
plished in most cases with a minimum of effort by 
utilization of an existent solvent degreasing unit. 


The measuring valves and filler tank have been 
returned to the repair station for reconditioning. A 
reserve supply of all equipment can be constantly rotated 
in this manner without necessitating a large and expen- 
sive inventory. 


A modification of the lubrication repair station has 
been employed as a mobile unit where the extent of 
coverage has found to be quite extensive. In some cases 
it has been necessary to provide more than one station 
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with the individual plant requirements usually dictating 
the need for same. In all cases where a clean and 
orderly repair station is maintained. the interest tendered 
by all the maintenance men towara correct lubrication 
application has been fostered to such an extent that 
mill delays and repetitive failures have been steadily 
reduced. Damaged circulatory oil pumps, hydraulic 
valves, and miscellaneous hose connections are gradually 
finding their way into these stations which undoubtedly 
points to the possibility of extending this service to many 
more unknown fields with added savings to the .plant. 
Where solvent degreasers have not been provided to 
facilitate the cleaning of parts received at the repair 
station, self-fabricated cleaning tanks have been installed. 
A two compartment tank seemingly offers the better 
method for this type of cleaning. Drain connections 
facilitate the removal of the cleaning solvent while the 
base is used for storage of cleaning brushes and rags. 
Slide No. 4 illustrates one recommended procedure 
for filling hand guns and pump reservoirs on two types 
of lubricating systems. Contamination of the lubricant 
and infiltration of air into the units are virtually elim- 
inated by this practice. It might be added that these 
two conditions probably cause the most commonly 
experienced difficulties noted during the period of appli- 
cation of the lubricant and emphasis should therefore 
be placed on correct procedure being employed during 
the loading cycle. . 
Inasmuch as a record is maintained of all shop work, 
it is very readily determined, where repetitive repairs are 


’ found necessary, that either further instructions, relo- 


cation of the equipment to a less vulnerable spot, or 
corrective measures are in order and immediate steps 
can be taken to cover same. 

Testing of all reconditioned measuring valves, pumps, 
and gauges is standard practice before release from the 
repair station. Slide No. 5 illustrates the testing of a 
hand pump after the necessary repairs had been made. 
A standard pressure gauge in this case also offering a 
means of checking the gauge mounted on the pump. 


Bearings 


Inspection and repair of bearings employed in the 
various operations of a steel plant is considered, and 
rightfully so, as being one of the most important phases 
of routine maintenance. The dollar value of the bearings 
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employed, for example, on a modern strip mill reaches 
a phenominal figure, and consequently, it is the opinion 
of the writer that no discussion of mill lubrication 
practice would be complete without due consideration 
being given to the proper selection and handling of 
bearings. 

Inasmuch as the modern strip mill has already been 
mentioned, a resume of the prevailing practice for 
inspection and handling of bearings employed in this 
type of operation might be in order. Due to the heavy 
weight involved in handling both work roll and back-up 
roll bearings along with their respective chocks, it was 
found necessary to provide overhead crane facilities. 
Re-establishment of original chock dimensions were 
found to contribute considerably to better bearing life, 
hence this inclusion in the inspection program. 

The equipment used in checking the tapered roller 
type of bearing in this case consisted essentially of a 
surface plate table, levelling table for clamping and 
gauging bearings, steam heated oil bath and drain table 
for cleaning bearings, necessary storage bins and racks 
for bearing parts, gaskets, oil seals, spacers, and miscel- 
laneous items such as bolts and nuts. Storage space for 
new bearings within the confines of the bearing repair 
station assists materially in correct installation pro- 
cedure being followed during the assembly operations. 
In addition to providing the necessary tools such as 
micrometers, surface gauges, hand grinders, etc., it 
was found advantageous to also provide either an air- 
operated or electric powered barrel type grease pump 
for loading the bearings before sending them out to the 
mill for service operation. The latter mentioned practice 
being considered mandatory with subsequent make 
up additions of lubricant being handled through the 
medium of the mill automatic lubricating system. 

All work roll and back-up roll bearings and chocks 
are returned to the repair shop for complete inspection 
at least once in every six months. Special attention 
is given immediately to all bearings involved in mill 
wrecks, broken rolls, etc. Where four row assemblies are 
involved, the spacer ring is reground to compensate 
for normal wear differentials in bearing tolerances. A 
more uniform distribution of load being made possible 
thereby which, in turn, tends to increase their effective 
service life. 

A complete history is maintained on a card record 
for both new and reconditioned bearings including the 


nature of repair and accumulative tonnages and time 
in the various locations throughout the mill. Oftentimes 
a study of these records reveal the need for mechanical 
changes which are virtually impossible to obtain in any 
other manner while the mill is operating. 


On tapered back-up and work roll bearings returned 
to the repair station, the rollers and cup assemblies are 
inspected and all spalled spots ground in such a manner 
as to eliminate any sharp openings or fissures remaining. 
Experience has indicated that where the sharp edged 
openings are subjected to the extreme pressures of the 
rolling operation a progressive enlargement of the open- 
ing has been noted. One theory projected in regard to 
a possible explanation of this development is that the 
lubricant enters into the opening, and presumably 
through a hydrostatic force resulting from the extreme 
squeezing action of the mating part under heavy pres- 
sures, tends to cause a lifting action on the metal surface 
at the edges of the opening. Where these sharp edges 
have been ground off, a definite lessening of the rate of 
enlargement of the opening has been noted during 
subsequent inspections. 


Maximum bearing surface life can only be realized 
where the correct tolerances have been established prior 
to being subjected to service operation. It is therefore 
essential to include this practice in all routine inspection 
and rehabilitation programs covering mill bearings. As 
a means of minimizing confusion surrounding the re- 
grinding of more than one spacer ring at a time a 
numerical coding system has been established giving 
the exact finish dimensions involved. In this manner 
the correct spacer ring can be determined at once for 
the bearing in process at this particular time. 


Usage of an anti-rust compound at this point elim- 
inates the possibility of corrosion of the polished metal 
surfaces during the interim between the time the bearing 
leaves the shop and when it is actually placed back 
into service again. 


A similar inspection and rehabilitation program has 
been instituted to cover the oil film type of bearing also 
employed in strip mill operation. Distortion of the 
bearing surface metal in this case will, if not corrected 
at the time of inspection, seriously affect the proper 
distribution of the oil film during subsequent mill service 
and consequently promote metal to metal seizure which, 
in turn, results in complete destruction of the bearing 
surface. With bearings of this design, the lubricating oil 
is introduced into the so-called work zone of the bearing 
by means of an oil wedge pocket. Where the surface 
metal has been distorted or wiped over the lead edge 
of these oil wedge pockets, it soon becomes apparent 
that an inadequate amount of oil film will be maintained 
between the journal and the bushing; hence, the recom- 
mendation for routine inspection of the bearings. Mill 
conditions generally dictate the frequency of the inspec- 
tion periods. 

Plain bearings of various types including babbit, 
bronze, cast iron, etc., have been employed for many 


years in the steel industry for a somewhat indeterminate 


number of service conditions. Despite all the experience 
and knowledge that has been accumulated throughout 
these many years, we are still faced with conditions sur- 
rounding several installations which very closely parallel 
the problems encountered years ago. A study of the 
correct procedure for installation of plain or sleeve bear- 
ings is one which offers considerable savings when prop- 
erly adhered to and as a result will bear directly on the 
economy of various operations. All too often bearing 
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service life is taken too lightly where plain bearings are 
employed because of the mistaken thought that because 
it is a plain type bearing that no improvements are 
necessary. Wherever repetitive failures are encountered, 
a thorough and detailed study should be instituted to 
ascertain whether the correct tolerances, surface finish, 
hardness, etc. have been provided consistent with good 
operating practice. 


Lubrication Surveys 


It has been said that no system is worthwhile unless 
it has been properly planned. The practice of applied 
lubrication in the steel plant would certainly bear out 
this contention. Modern machinery with its abundance 
of intricate mechanisms tend to aggravate rather than 
detract from this problem. Development and installation 
of the semi-automatic and automatic greasing systems 
along with the completely automatic: circulatory oiling 
systems and a host of other individual lubricating 
devices have made possible the lubrication of mill 
machinery in a safe and economical manner without 
necessitating the need for stopping the machinery during 
the application cycle. However, the vast number of 
smaller units employed as an auxiliary function in the 
control and operation of the larger machinery does 
offer a definite problem regarding the application of 
the correct lubricant at the desired frequency. Very 
often these auxiliary functions are overlooked and prove 
to be more troublesome than the larger units. 

The most effective method found to date in our 
organization for ensuring an all inclusive coverage, 
lubricationwise, has been the development of the lubri- 
cation survey and inspection program. 

Departmental surveys are instituted for all the major 
operations which include a study of all the various points 
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requiring lubrication, frequency of applying the lubri- 
cant, selection of the correct lubricant, method by which 
the lubricant is to be applied, who is to be allocated the 
responsibility of applying the lubricant if hand methods 
are employed, accessibility of lubricant supply to point of 
actual application, and methods for inspecting both 
the lubricating equipment and the mill machinery itself. 

Some very interesting conditions were noted during 
the study of the above mentioned operations. Consid- 
erable time was found to be lost primarily due to the 
fact that the hand grease gun or oil can lubricant supply 
was exhausted when the oiler was at the opposite end 
of the building from the oil house. This necessitated, 
in general, the oiler walking the entire length of the 
mill and back before any further progress could be made 
in applying the lubricants. As a result of this type of lost 
motion it was found that several points of lubrication 
were not properly attended to at the frequency desired. 
A simple expediency in this case being to provide 
auxiliary supply depots at convenient locations in line 
with the oilers charted course. In fact, sufficient time 
was picked up by this simple change in practice to allow 
a detailed inspection of the equipment for misalignment, 
loose bolts and nuts, and leakage, all of which con- 
tributed to the reduction of costs and mill delays. A 
time study was provided to cover all the individual steps 
involved thereby making possible the allocation of def- 
inite points to be covered by each oiler in the course of 
daily operations. Several time consuming operations 
were also uncovered by these studies which justified 
the expenditure of money necessary to provide either 
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ITEM 6 
semi-automatic or automatic lubricating systems. Ineffi- this latter mentioned plan can be improved upon, espe- 
cient mechanical designs were also highlighted to such cially where inexperienced men are involved, by the in- 
an extent as to demand structural changes being made. clusion of a skeleton drawing of the furnace and the 
After the detailed information has been compiled auxiliary functions showing the location of the points 
covering the individual departments, a plan view of the of lubrication in question. As will be noted on the 
entire mill roll train was drawn up and the various sample sheet covering the blast furnace, the various 
details inscribed thereon. In order to assist the oiler points of application are broken down on a daily basis 
in determining just how many items he had to cover with a circle inscribed for each point to be lubricated 
in the course of his daily routine inspections, a tabulation opposite the respective day of the month. The circle 
: of the number of bearings and gear sets were included. is provided to permit the individual placing his initials 
Designation of the various operating units by their therein after the point in question has been lubricated. 
respective names, such as side shear, end shear, etc., plus This program does offer the advantage of determining 
designation of the furnaces by number and the sections just which individual has performed the operation, but 
of tables by letter seemingly eliminated any doubt as has the disadvantage of requiring the posting of a new 
to their exact location and the extent of coverage de- sheet every month and maintaining a file record of the 
sired. The actual lubrication schedule itself was set previous sheets. 
up for the three working shifts and included the type of Individual shops, such as machine, electric, boiler, H 
operation involved, equipment used, kind of lubricant, etc., can be very effectively covered by the development 
and desired frequency. Responsibility for filling the of a general arrangement drawing for each individual 
reservoirs of the automatic lubricating systems was in- machine upon which has been detailed the location ) 
itially allocated to the machine operator, but after some of the point of lubrication, type of lubricant to be used, 
adverse experiences was later bestowed upon the oiler. and the desired frequency. During the recent period 
A program of this type is readily applicable to both of hostilities, the rapid change over of operating per- 
the older and the more recent mill installations. A sonnel gravitated into a very serious situation involving 
savings approximately 50 per cent of the man hours an excess of costly delays due to inadequate lubrication 
previously needed for the lubrication of some of the of vital equipment. As a consequence, the development 
older operations were made possible by the adaptation of a simple and practical method for complete lubrica- 
of this system of scheduling. tion coverage was given considerable attention and 
The lubrication of the more confined units of the evolved into the usage of decalcomania transfers of 
steel plant such as the blast furnace, shops, etc., have various sizes, shapes, and colors to indicate the loca- 
been covered in a slightly different manner to date with tion, lubricant to be used, and recommended frequency. 
equally satisfactory results. However, a study is being In this manner it was quite simple for even an inexperi- 
made at the present time to ascertain whether or not enced employee to carry on with vary satisfactory results. 
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Correct lubrication may be 
summed up as “the right oil—in the 
right place—in the right way.” 

Too often, too much emphasis is 
placed upon the first two elements 
of this “tripod,” too little on the 
third. It is only when all three ele- 
ments have been brought into 
proper balance that correct lubrica- 
tion has been achieved. 

The fact is that developments in 
the method of applying lubricants 
have lagged behind the development 
of special lubricants for specific pur- 
poses. A trip through even the most 
modern plant will quickly prove that 
both manufacturers and operators 
have been slower to adopt new 
methods of application than to ac- 
cept new kinds of lubricants. And 
yet more dramatic economics in oil 
consumption, labor power and re- 
duced maintenance can more often 
be accomplished by the use of rela- 
tively inexpensive devices than by 
the most painstaking selection of 
lubricants. 

Furthermore, quite contrary to 
the attitude of most engineers, a full 
understanding of the “right way” 
can result in substantial savings in 
all plants. The fact that machinery 
might be old or that the bearings are 
loose need not exclude them from 
consideration. Very often it is under 
just such conditions that greatest 
savings can be most quickly and 
convincingly shown. 

Another point worthy of mention 
is that regardless of how suitable a 
lubricant may be for a given lubri- 
cation requirement, it cannot do its 
work unless it is distributed properly 
over the frictional surfaces. Unfor- 
tunately there is far too great a ten- 
dency to fail te consider that point 
in actual work with plant machinery. 
As a result many products ideally 
suited to the machinery and operat- 
ing conditions are condemned simply 
because they are not suited to the 
method of application employed. 

The number of devices now avail- 
able to the lubrication engineer for 
correct application of oil or grease 
to a bearing gear or cylinder runs 
into the hundreds (possibly thou- 
sands). Only the four most com- 
mon devices for all application have 
been selected for review. 


The Oil Can 


Very seldom in any plant, under 
any conditions need the oil can be 
an important accessory of lubrica- 
tion. Only under very unusual cir- 
cumstances is it impossible to replace 
the oil can by a more efficient 
method of application. This method 
of application should only be used 
on small unimportant points where 
it is impossible for practical con- 
siderations to apply automatic or 
semi-automatic devices. 

The particular disadvantages of 
the oil can are: (a) the bearing re- 
ceives too much or too little oil; (b) 
it is impossible to avoid waste 
through passage at the moment of 
application; (c) its effectiveness de- 
pends entirely on the regularity with 
which the oiler makes his rounds. 

Wherever oil cans must be used. 
the thumb-actuated plunger type 
which delivers a measured amount 
of oil is recommended. 


Maintenance Suggestions: 


1 Oil cans should be kept in respect- 
able repair, irrespective of age. 
Respectable repair is meant to 
include 
(a’) periodic inspections for tight- 

ness, ease and correct func- 
tioning of the plunger mech- 
anism and condition of the 
spout. 

(b) regular maintenance schedule 
for careful cleaning, to avoid 
accumulation of dirt or abra- 
sive particles that might be 
carried into the bearing. 

2 Every plant should have the 
necessary number and sizes of oil 
cans. They should be identified as 
to the oil contained, and control 
established to see that the proper 
lubricant is put into the can. 

Be sure that different spout sizes 
are available to the oiler. Always re- 
pair or replace damaged, bent or 
“pinched” spouts. 


The Drop Feed Cup 


The drop feed oil cup is a gravity 
controlled feed type device. It is 
semi-automatic in that it requires 
manual control for starting and 
stopping. 

The drop feed cup is used when a 
regulated flow of oil is desired and/or 
where a variable flow is desired over 
a wide operational range. 
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The drop feed cup consists of 
these members: oil cup, a needle 
valve, regulating screw, a sight glass. 
and a manual control for starting 
and stopping. This device is also 
made with more than one feed out- 
let with or without control over the 
individual feed. Theoretically, this 
type of oiling device answers all of 
the requirements for a perfect de- 
vice. In practice, however, it falls 
far short of expectations. 

The principal trouble usually 
comes from clogging of the small 
spindle or needle valve. Even very 
small or finé particles of foreign ma- 
terial are likely to seriously affect 
the rate of feed. Another problem 
encountered with this device is that 
machine operators can (and will) 
adjust the flow rate according to 
their own ideas of correct lubrica- 
tion. Another circumstance ad- 
versely affecting the efficient oper- 
ation of this device is oil temper- 
ature. Due to the change of vis- 
cosity with change of temperature 
the drop feed cup when set for given 
temperature condition may not per- 
mit sufficient oil to be fed should 
the temperature drop and_ con- 
versely supply too much oil when 
higher temperatures prevail. 


Maintenance Suggestions: 


A regular service period should be 
established for maintenance of drop 
feed cups. This procedure should 
include 

(a) thorough cleaning. 

(b) inspection of needle valve for 
wear or damage. 

(c) the drop feed cup should be 
tested for specific flow rate 
using the oil required for 
specific application and the 
flow rate set accordingly. 


Note: Some manufacturers are 
now selling a drop feed cup where 
the adjustment mechanism is located 
inside the oil cup. The only way 
the feed can be adjusted is to dis- 
assemble the cup. Where “operator 
trouble” is a problem this may be a 
solution 


Wick Feed Oilers 


Among the many methods of feed- 
ing oil automatically, probably the 
oldest is that by means of a wick or 
pad of absorbent material. 


| | 


All wick feed oilers are similar in 
that they make use of capillarity of 
some porous material. Due to the 
different kinds of wick feeds they are 
classified as the feed pad, feed and 
roller, and siphon, and bottom wick 
feed types. 

The most common type and the 
one usually referred to as a wick 
feed oiler is the siphon type, and 
only this type will be discussed. 

The principle of operation in- 
volves the action of a siphon in ad- 
dition to the capillary action asso- 
ciated with wick feeds. The wick 
leads from an oil reservoir upward 
and over a partition and downward 
to a level lower than that of the oil 
in the reservoir. If capillarity is able 
to raise the oil up to the highest 
point of this wick, then both capil- 
larity and gravity will cause the oil 
to flow downward on the opposite or 
discharge side of the wick. 

In a wick of good quality (wool 
yarn of first quality) the absorbent 
power will raise the oil 2 or 3 inches 
above the oil surface. The force 
which actuates oil flow is the differ- 
ence in height of oil in the reservoir 
and that of the discharge end of the 
wick. Maximum flow is usually ob- 
tained when the length of the wick 
is greater than 2 inches below the oil 
level. The wick feed cup consists of 
an oil cup with a central vertical 
tube, or standpipe, in which the 
discharge end of the wick can be 
placed. The depth of the cup should 
not exceed 2% inches and the length 
of the standpipe and also the wick 
should be at least 2 inches. A wire 
holder for the discharge end of the 
wick is sometimes used. This insures 
correct positioning of the wick at all 
times. Control of the oil feed to 
the bearing is governed by two fac- 
tors; namely, the height (or head) 
of oil, and the number of wicks in 
the cup. 

The more wicks used in a given 
cup will give greater feeds. 

Factors which govern the correct 
use of wick feed cups are size, length 
and speed of rotating journals, di- 
rection of rotation and location of 
pressure area. Where severe vibra- 
tion is involved, independent mount- 
ings or selection of another device 
should be considered. 

Since the wick acts as a filter, 
clean oil is delivered to the bearing. 


Maintenance Suggestions: 
Regular maintenance schedule 
should be set up to provide 
(a) inspection of condition and 
mounting of cup. 
{b) cleaning of the cup. 
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(c) use only top quality wool 
yarn and clean regularly. A 
dirty wick restricts oil fed to 
the bearing. 

(d) always saturate the wick with 
the oil to be used before plac- 
ing it in service. 


Bottle Oilers 


A device that overcomes most of 
the objections to the drop feed oiler 
and combines some of the advan- 
tages of the wick feed cup is the 
bottle oiler. This device provides a 
reliable uniform feed over a wide 
range of service requirements. 

A bottle oiler consists of three es- 
sential parts: a glass container or 
bottle, a tight fitting cap and a spin- 
dle. The bottle rests in the cap 
(usually the bottle is threaded) with 
a tight joint assured through the use 
of a cock gasket. The cap has a 
projecting sleeve drilled to permit 
free movement of the spindle. The 
spindle is a straight piece of round 
metal (usually steel), with one end 
flattened, the other end rounded. 
The flattened end is placed inside 
the bottle to prevent the spindle 
from dropping out. 

In use the bottle oiler is placed 
in an inverted position and so sup- 
ported from the bearing cap, nipple 
or tubing. Since the device is air 
tight and is inserted, oil cannot leak 
out unless air in the bottle expands 
or additional air enters. 

When the temperature of a bottle 
oiler rises, the resulting expansion of 
the air in the bottle expels some oil. 
When the temperature falls the con- 
traction causes air to enter the bot- 
tle. These temperature effects are 
advantageous, since in the case of a 
hot bearing the heat causes the bot- 
tle oiler to release additional quan- 
tities of oil. 

When the shaft is stationary, and 
temperature is constant, no air en- 
ters the bottle and no oil is_ lost. 
When the shaft or journal is in oper- 
ation, the spindle is given a motion 
so slight that it can scarcely be de- 
tected. This motion is sufficient to 
result in a pumping action, which 
causes the air to enter the bottle 
and the oil to leave at a very slow 
and constant rate. 

Installations of bottle oilers hav- 
ing indirect contacts with revolving 
shafts or journals have been made 
successfully. Likewise mountings sev- 
eral feet from. the point of entrance 
into the bearing, also successfully. 
Care should be taken to insure 
proper mounting and they should 
not be used when excessive vibration 
from other machines nearby will 
cause spindle vibration in an idle 


machine. Oil will be fed, thus de- 
stroying one economy always real- 
ized with bottle oilers ; namely, mini- 
mum constant oil supply only when 
the machine is running. 


Maintenance Suggestions: 

A maintenance program for bottle 
oilers is very simple but necessary. 
This program should include 

(a) inspection to insure proper 

mounting. 

(b) clean the bottle regularly. 

(c) clean spindle and cap so that 

the spindle moves fully. 

(d) inspect rounded end of spin- 

dle — remove burrs or flat 
spots. 


Conclusion 


The advantages of using devices 
such as the drop feed cup, bottle 
oiler, wick feed oilers, etc., are 
many. The benefits which the user 
will enjoy from their correct use can 
be summed up as follows : 


1. Reduced oiling labor cost. 

2. Better lubricated bearings, thus 
reducing wear and repair costs. 

3. Reduced oil consumption. 


The adoption of these devices will 
permit the lubrication engineer to 
realize better plant lubrication with 
all of the latter’s benefits. 


WANTED—Automotive Lubri- 
cation Engineer. For technical 
service to fleet and dealer ac- 
counts by marketer of nation- 
ally distributed line automotive 
oils and lubricants. Must be 
willing to travel large part of 
the time. Excellent opening for 
good man. State experience, 
age and salary desired. Photo 
desirable. Box 713, Lubrication 
Engineering. 


The Chicago Journal of Com- 
merce with an AP date line of Oct. 
3rd brings out the fact that ball and 
roller bearing sales rose to a peace- 
time average record of more than 
$20,000,000 a month in the first nine 
months of the current year. This 
was reported by George Carleton, 
president of the Anti-Friction Bear- 
ing Manufacturers Association. 

The new peacetime markets have 
boosted the annual sales figure 250 


per cent above 1937. 


These are significant figures to the 
lubrication engineer. 
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Lubricants and Bearings for Turbines 


By F. C. LINN 


General Electric Company, Schenectady, N. Y. 


are dependent upon a number of factors, each of 

which deserve consideration. Analysis of the func- 
tions and duties of each is important. 

The oil is supplied under pressure to the governor 
hydraulic system to actuate the steam valves, and that 
which goes to a bearing is used as a lubricant and also 
as a means for carrying away heat. Oil is passed 
through an oil cooler to remove the heat and controls 
the inlet temperature to the bearings, to which it is 
supplied at 10 to 25 pounds pressure and 110—120F 
temperature. It may be contaminated with water. It 
should have low viscosity during normal operation, and 
higher viscosity during operations on the turning gear. 
It is usually thoroughly mixed with air in the bearings, 
so that it is oversaturated and thus foaming when dis- 
charged from the bearings. 


The bearings themselves are designed to operate with 
minimum loss consistent with good practice. They have 
ample safety factors, and operate with relatively low 
clearance, so they should be supplied with oil that is 
free from foreign matter. 


Va: lubricant and the bearing design for turbines 


& 


Lubricating Systems 

Fig. 1 shows a typical lubricating system for General 
Electric large steam turbines. (B) are oil coolers 
mounted in the tank, and (C), (D), and (E) are 
pumps for the various lubrication requirements during 
the starting and operating cycles of the unit. The pres- 
sure oil pipe is enclosed so that in case of a leak, it 
drains back to the oil tank, thus eliminating the possi- 
bility of a fire hazard. The return piping is of ample 
size and slope to drain oil from each of the bearing 
pedestals and discharge it into the oil tank. Pressure 
oil is used to actuate the hydraulic system and position 
the control valves. (Valve A is the main steam line 
stop valve. ) 

A typical oil tank has a sloping bottom with the 
oil cooler mounted on the side of the tank and an 
auxiliary oil pump mounted on a shelf and extending 
inside the tank. By the use of a sloping bottom and 
a V at the lowest point, it is possible to drain the tank 
and remove the water and other foreign matter which 
may accumulate. 

Water can get into the oiling system from the tur- 
bine gland seals and form condensation during the shut- 
ting down cycle. 


FOR 


STEAM TURBINES 


TYPICAL LUBRICATING SYSTEM 
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Viscosity Requirements 


Fig. 2 is a viscosity temperature chart of oils which 
are normally used on turbine sets. Oil of §50 sec. at 
100 F is used for land turbines. Oil of 320 sec. is used 
for geared sets with generator drive and oil of 500 sec. 
at 100 F is used on geared sets for propulsion and other 
drives where pulsating loads may be encountered. This 
chart shows the effect of a change in the temperature 
on the viscosity of the oil. Normally, units should oper- 
ate with inlet temperatures of from 110 to 120 F and 
with outlet oil temperatures of from 140—160 F. 


Under normal operation, it is advisable to maintain 
a temperature within the ranges indicated above in 
order that the oil may have long life and so that the 
power loss will be kept to a minimum. Some oil com- 
pany representatives have advocated running with lower 
inlet temperatures in order to increase the life of the 
oil. A decrease in 10 F in the average oil temperature 
in a bearing increases the bearing loss approximately 
10 per cent. 

In order to give an idea as to what this means, 
the bearing loss on a turbine generator set varies from 
approximately 0.5 per cent to 1 per cent of the full load 
rating. On the larger units such as 50,000 kw, the 
bearing loss would be 0.5 per cent or less and on smaller 
unit such as 2,000 kw, approximately 1 per cent. On 
geared sets bearing loss may be between 2 to 4 per cent 
of full load rating. Based upon above figures, custom- 
ers can estimate the variation in cost of operation due 
to reducing oil temperatures and should find that oper- 
ating costs due to reducing bearing temperatures ex- 
ceed oil cost due to more frequent changes of the oil 
when run at indicated temperatures. 

It is advisable to keep the temperature within the 
ranges indicated above since the babbitt temperature 
is from 30—50 F higher than the outlet oil temperature. 
It is advisable to keep the babbitt temperature below 
210 F to maintain satisfactory physical properties. 

When large turbines are shut down and started, 
it is advisable to have them operate on a turning gear, 
in order to keep the shaft from bending due to dif- 
ferential temperatures which exist in the turbine casing 
while it is still hot during the shut down cycle. It is 
also advisable to make sure the shaft is straight during 
the starting up cycle. When the rotor is operating on 
the turning gear, it is running between | to 3 rpm, and 
under this condition it is essential that oil of a viscosity 
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of approximate 200 sec be used to keep the bearings 
from wearing. 

By cooling the oil to the bearing ‘to between 85 and 
90 F a viscosity of 200 sec will be maintained. 


Recommended Types of Oil 


Previous to’ 1938, most of the oils on the market 
were highly refined hydrocarbons with no inhibition, 
and for our discussion we will refer to these as con- 
ventional oils. Since 1938 most of the oil companies 
have developed rust and oxidation inhibited oils, and 
for this paper we will refer to these as inhibited oils. 

During the late ’twenties and the ’thirties, conven- 
tional oils were being sold on the basis of long life 
operation, and prospective customers were bombarded 
with the sales talk that if they would install a particular 
oil they could expect to operate the unit for 20, 40, or 
80 thousand hours before replacement. 


Many installations were operated with a brand of 
oil in the system for these lengths of time. One such 
case will illustrate how this was accomplished. In this 
particular installation there are two turbines which for 
the past 20 years have not had a new batch of oil. 
Every two weeks oil is removed from one of the tur- 
bines and put in a batching tank, and the oil from the 
batching tank put into the turbine lubricating system. 
When the neutralization number arrives at from 1.5 
to 1.8, the batch is sweetened by drawing off some of 
the old oil and the addition of new oil. So for the past 
20 years these units have been operating “without a 
change of oil.” 

Many people are continuing to use these conven- 
tional oils with more or less success depending upon the 
amount of reclaiming by filtering and the amount of 
sweetening with new oils. This can be done successfully 
in the larger installations due to the employment of 
technical personnel to see that the oil is properly cared 
for in order to operate for long periods of time. In 
some of our installations where technical ability is not 
employed, very serious conditions sometimes result in 
having the system sludged badly, which requires that 
the unit be taken out of service and the oiling system 
completely cleaned. 


During the latter part of the ’thirties, considerable 
rusting difficulties were experienced in systems using 
conventional oils. Fig. 3 shows black oxide rusting in 
the inside of the lower and upper half, respectively, of 
a return piping and outside of the pressure piping. This 
is on a unit which had been in operation a few days. 
It took considerable time to clean the system up. 


Rusting difficulties were particularly noticeable dur- 
ing the "thirties in the governing system, where the pilot 
valves and operating pistons would be coated with black 
oxide and eventually stick and result in erratic or un- 
stable governing. In such instances it was necessary to 
close down the unit and do a complete job on the 
governor mechanism. This difficulty was usually ex- 
perienced on new installations or on old installations 
immediately after cleaning out a system and the supply- 
ing of a new batch of oil. During this period, the oil did 
not preferentially wet the steel surface, and if water was 
present (usually the case) rusting in the form of black 
oxide frequently resulted. 


The above difficulties were called to the attention of 
the oil producers. They were encouraged to supply oils 
which would have long life without continual reclama- 
tion procedures, and to eliminate the rusting difficulties 
as explained above. Most oil companies who supply 
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turbine oils today are marketing inhibited oils which 
meet these requirements. 

In 1940, the A.S.T.M., Committee D-2, re-organized 
Technical Committee C to study and set up test pro- 
cedures for the determination of various factors influ- 
encing the life and operation of turbine oils. 

Fig. 4 shows three test samples which have been run 
in accordance with the A.S.T.M. rusting test procedure 
—Tentative Standard D665-42T. This test is conducted 
with 300 ml of oil and 30 ml of distilled water held in 
a bath at 140 F and stirred continuously for 48 hours 
with the steel test sample suspended from the cover of 
the beaker. 

Sample A has been run in an oil with proper rust 
inhibition, Sample B in an oil with inadequate rust 
inhibition, and Sample C with no rust inhibition. If 
only a small spot of rust appears during this test pro- 
cedure, the oil is adjudged unsatisfactory. 

Oxidation -testing has been carried on with slight 
modifications in accordance with the procedure as out- 
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lined on Page 17 of the September, 1943, issue of the 
A.S.T.M. Standards. 

This test is run with 300 ml of oil and 60 ml of 
water at a temperature of 95 C, with three liters of 
oxygen per hour bubbling through the oil. The copper 
and iron oil catalyst coils are of equal amount, in order 
to be comparable to the metal conditions as experienced 
in most turbine lubricating systems. 

Fig. 5 shows a plot of acid number of two oils in this 
oxidation test. One is a conventional oil and the other 
is a double inhibited oil. Here it will be seen that the 
inhibited oil has materially longer life during this test 
than does the conventional oil. 

In addition to taking readings of acid number, inter- 
facial tension tests were made in accordance with the 
procedure given on Page 20 of the September, 1943, 
A.S.T.M. Standards for determination of interfacial 
tension of oil and water. Here it will be seen that the 
break in the interfacial tension curve is slightly ahead 
of the break in the acid number curve for the inhibited 
oil, and so gives a warning that the inhibition period of 
the oil is near its end. 

Recently oxidation tests were run on a series of 
seven inhibited oils, each test made in duplicate. The 
color of the final samples of oils with water after 1,000 
hours in the oxidation test along with the catalyst coils 
is darker in every case. The acid number of all the oils 
was still below 0.1; however, other changes had occurred. 
There appears to be a marked change in color in some 
of the oils and very little in others. 

Some of this change is brought about by the change 
in the oxidation inhibitor, and has no particular meaning 
so far as the quality of the oil is concerned. In addition 
to color change, some of the samples had a certain 
amount of foreign matter, which may be termed sludge, 
present at the end of the test. Some of the catalyst 
coils show marked signs of‘ rusting, whereas others show 
very little rusting. 


Inhibited oils have been used for a sufficient period 
of time to prove their worth. However, inhibited oils 
will not give long, continuous, and satisfactory life if 
operated under adverse conditions, such as, a blowing 
high pressure seal. For normal turbine operation we 
would expect long life without rusting or sludge forma- 
tion in a turbine system. 

In installations with which the writer is familiar, 
two turbines were installed approximately six years ago. 
Water washing and centrifuging equipment was in- 
stalled at the date of the installation. Since that time, 
this equipment has been moved to another location. 
There has been approximately 25 gallons per year 
make-up used in each system holding approximately 
600 gallons. The main reason for the make-up is for 
the oil which is taken out of each system once a month 
for sampling purposes. The oil is still in excellent 
condition and it is expected that there will be many 
more years of satisfactory service from it. 

The question has been raised as to what recom- 
mendations the A.S.T.M. has for testing to determine 
the remaining life of an oil in the turbine lubricating 
system. This request has been brought about because 
many turbine installations shut down at 1, 2, or 3-year 
intervals for inspection and repair purposes, and a power 
company’s operators wish to know whether they should 
replace an oil during the repair period or whether it will 
go until the next one. 

Technical Committee C of the A.S.T.M. recommends 
that the Oxidation Test be submitted to the Power Sta- 
tion Chemistry Subcommittee of the Prime Movers Com- 
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mittee of the Edison Electric Institute as a useful tool 
for measuring the oxidation characteristics of turbine 
oils. This test has been tried only on new oils and no 
data are available on its suitability nor on what limits 
should be set when using it to predict the further life 
of used oils. 

Such applicability and limits can only be obtained by 
experimentation, which it is felt the operators are in a 
position to conduct. It would be appreciated if such 
data as are obtained be given to Technical Committee 
C. It is hoped that within the next few years consider- 
able data will be obtained along this line so that Tech- 
nical Committee C will be in a position to make a 
definite recommendation as to how to use the oxidation 
test procedures to predict the remaining useful life of a 
batch of oil in a turbine system. 

Interfacial tension testing is being carried on by some 
of the utilities to determine when they should remove a 
batch of oil from the system or if in case of not being 
able to shut down the unit for a period of time, to 
sweeten the oil so as to eliminate the possibility of sludge 
formation. Interfacial tension testing as a means of 
determination as to whether or not an oil will sludge 
or form emulsions in the near future, can only be deter- 
mined by periodically taking samples and studying the 
characteristics of the oil by experienced personnel. This 
can either be done by an oil user’s laboratory, an oil 
supplier’s laboratory, or an independent laboratory where 
the chemists have had considerable experience along 
these lines. 


Care of Oil 


It is suggested that arrangements be made by the 
turbine operators with the oil suppliers to have the sup- 
plier test the oils periodically and make reports as to 
satisfactory continued use of the oil. 

It is suggested that a centrifugal or non-activated 
type of filter be installed in the lubricating system so 
that any time foreign matter or water gets into the lubri- 
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cating system it can be quickly removed. A periodic 
inspection of the centrifuge or filter will also tell whether 
sludge is beginning to form, and so give warning that 
action has to be taken. 

There has been considerable discussion as to the use 
of water washing and activated filters in connection with 
the use of inhibited oils. It is suggested that the action 
taken by Section I of Technical Committee C, D-2, of 
the A.S.T.M. at their June 24, 1946, meeting be fol- 
lowed. This is as follows: 
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“The committee went on record against 
Water Washing oils containing rust and oxida- 
tion inhibitors since experience indicates such 
practice may cause some reduction in inhibitor 
content. The only exception to this recom- 
mendation might be in the case of contamin- 
ation of the rust and oxidation inhibited tur- 
bine oil with corrosive materials which are 
water soluble. The committee sees no objection 
to water washing straight mineral turbine oils 
if such practice is desirable to remove corrosive 
materials, oil deterioration products, or poten- 
tially corrosive contaminants. It is recom- 
mended that, where water washing is employed, 
the water have a pH of 6.5-8 and a conduc- 
tivity of 2-5 microhms.” 

“The committee went on record against the 
use of Clay Filters with rust and oxidation 
inhibited turbine oils since experience indicates 
such filters will remove the rust inhibitor and 
some types of oxidation inhibitor from present 
day rust and oxidation turbine oils.” 
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Journal Bearings 


Journal bearings are designed to operate for long 
periods of time with satisfactory service. Fig. 6 shows 
the normal operation of the shaft in a bearing under the 
conditions of standing still, starting, and running. Here 
is should benoted that for high-speed journal application 
for a normal bearing, a vacuum exists over the top half, 
and as stated previously, draws a considerable amount 
of air into the lining and mixes it with the oil. 

In general, the maximum pressure in the lower half 
is in line with the applied load, and is equal to from 
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2 to 3 times the average pressure, as determined by di- 
viding the load by the projected area of the bearing. 

Fig. 7 is a cross-section of a bearing showing the 
grooving and the feed. The oil inlet orifice restricts the 
flow to the bearing to give an expected 30 to 35 F rise 
when the bearing is operating at normal speed. End. 
grooves with drain holes are used to accumulate the oil 
which leaks from the end of the active surface of the 
bearing, and discharges the oil to the pedestal so as to 
prevent oil leakage between the shaft and the oil de- 
flector. 

In general, high speed bearings which operate at 8, 
10, or 15,000 rpm should have a greater clearance per 
inch of diameter than do bearings that operate at lower 
speeds, in order that sufficient quantities of oil can be 
put through them to keep the temperature within 30 to 
35 F. 


Bearing loads are normally between 150 and 250 
pounds per square inch on turbine applications. 

On some of the higher speed equipment, low-fre- 
quency vibration, normally called whipping, is elimin- 
ated by the use of various designs of bearings. One such 
design is the tilting pad bearing. Such bearings have 
proven their worth to eliminate whipping where the 
energy supplied to produce the whipping comes from 
the oil film. When is comes from other sources, this bear- 
ing is not sufficient since it does not act as a dampening 
medium. However, in most cases whipping has been 
produced by the action of the oil film, and this bearing 


has been very effective in the elimination of whipping — 


in those cases. 


The power loss in high speed bearings has been 
studied and an article published on this subject in the 
October, 1940, issue o fthe ASME transactions. 


Thrust Bearing Design 


A taper-land thrust bearing has been used success- 
fully for the past 17 years in equipment from fractional 
horsepower rating to the highest rating equipment built. 
The thrust runner moves relative to the stationary bab- 
bitted plate in such a manner as to carry the oil up the 
inclined surface, thus producing an oil wedge which sup- 
ports the thrust load. 

There has been some recent discussion regarding the 
use of parallel thrust plates; that is, where the babbitt 
is parallel to the runner. It has been proven that suc- 
cessful operation can be obtained on plates where the 
speeds are high and where the radial depth of the plate 
is relatively narrow. 

The experience with such constructions indicates 
that on large plate, due to thermal expansions, wiping 
of the babbitt will be obtained near the mean diameter 
of the plate, which ultimately results in thrust failure. 
It is recognized that if the two surfaces are parallel, 
large loaded carrying capacity can be obtained due to 
thermal expansion of the oil. 

On the other hand, if the two surfaces are not 
parallel but are diverging, the load carrying capacity is 
nil and if converging at a small angle, the load carrying 
capacity will be as good if not better than flat surfaces. 
Therefore, it is suggested that at least the leading 50 
per cent of the land be made with a tapered construction 
in order to be sure to get satisfactory oil feed and load 
carrying capacity. A taper-land thrust bearing has a very 
distinct advantage over other construction, in that oil is 
fed radially along the grooves. A drain groove is pro- 
vided at the ends of the radial feed grooves so as to 
discharge some oil continuously. In this manner, cold 
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oil is used as a scavenger for the hot oil discharged cir- 
cumferentially from each of the lands to the grooves. 


Tin-base babbitt has been used and is continuing to 
be used on turbine bearings. It is a pliable material 
which does not have catalytic effect on the oil used, nor 
do the acids formed in the oil react with the tin. 


During the war, a considerable number of lead base 
babbitts were used for other installations. Most of this 
type of babbitt had a composition of 1 per cent‘arsenic, 
1 per cent tin, 15 per cent antimony and 83 per cent 
lead. These babbitts are catalysts, that is, they increase 
the oxidation rate of the oil and after the oils are oxi- 
dized, the acids react with the lead to form lead soaps, 
thereby increasing the clearance of the bearings. This 
condition is not serious until a neutralization number of 
approximately 1 is reached. It is more serious in the 
presence of water than when water is not present. La- 
boratory experiments indicate that by increasing the tin 
content to 7.5 per cent there is no catalitic effect and 
the rate of reaction on the babbitt to produce lead soaps 
is approximate 10 per cent of the rate when 1 per cent 
tin is used. 


Aluminum alloys have been used successfully in other 
applications, and have been tested for turbine appli- 
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cation. In most respects, the aluminum alloy is as satis- 
factory as tin in the bearing. In one respect, scoring of 
shafts if foreign particles are present, it is not as satis- 
factory. If there are small particles of foreign matter 
in the oiling system, they do not readily imbed in the 
aluminum, but are held in position and score the shaft 
to a considerable extent, whereas with tin or lead bab- 
bitts, the particles imbed in the babbitt and do not score 
the journals to the same extent. For other types of 
application such as motors, etc., aluminum alloys should 
prove very successful. However, for turbines we will 
continue to use the tin base babbitts. 


Bronzes have been used only on those installations 
where it has been impossible to keep the temperature 
of the bearing below 210 F. The main objection to 
bronze bearings is again the scoring problem with for- 
eign matter in the system. Also, if oil-film failure occurs, 
there is a definite likelihood of shafts scoring with 
bronzes, whereas there is little likelihood with either tin, 
lead, or aluminum bearing materials. 
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Mineral Lubricating 


By EDGAR S. ROSS 
Sun Oil Company, Philadelphia 


VII. Uses for Lubricating Mineral Oils 


(a) General: 

In the present discussion we are primarily interested 
in the heavy petroleum distillates having lubricating 
characteristics. Some borderline uses where lubrication 
is secondary or almost non-existant include : 


White Oils Electrical Oils 
Technical— Cable Oils 
Emulsified Spray Oils Capacitor Oils 


Transformer Oils 
Switch Oils 
Flotation Oils 


Bakers Machinery Oil 
Candymakers Oil 
Fruit Packers Oil 


Egg Packers Oil Metal Recovery Oils 
Slab Oil Tempering Oils 
Medicinal— Heat Treating 
Internal Lubricant Quenching 
Salves Floor Oils 
Creams Railroad Oils 
Ointments Dust Laying Oils 
Saturating Oils Ink Oils 
Wool Oils Black Oils 
Twine Oils Cutting Oils 
Emulsifying Oils Textile Oils 


Cutting Oils Hydraulic Oils 
The major uses specifically as lubricants, include 
the following: 


Motor Oils Journal Oils 

Spindle Oils — Cylinder Oils 

mei Oils Valve Oils 
ompressor Oils 

Gear Olle Turbine Oils 

Ice Machine Oils Grease Oils—and 

Meter Oils many others 


VIII. Selection of Proper Refrigeration 
Compressor Lubricant 


Until the coming of domestic refrigeration “ice ma- 
chine oils,” as they were usually called, were given very 
little special consideration. This was because the older 
types of ammonia and carbon dioxide machines could be 
lubricated efficiently with ordinarily good lubricating 
oils and were no more of a problem than pumps or 
gasoline engines. The household unit, however, intro- 
duced something new. First of all it demanded long 
service without any maintenance attention; secondly, 
it led to the wide use of a number of refrigerants that 
had previously been of little practical importance. These 
two things made the durability of oil much more im- 
portant and also called for oils having properties not 
previously demanded. At about the same time, changes 
were taking place in commercial machines. Higher 

: speeds, lower temperatures and improved efficiency were 
being called for. 

This meant that the lubricating problems in the 
refrigeration field became of more importance. Oils 
which had been satisfactory were no longer quite good 
enough. High grade ammonia oils failed completely 
when used for sulfur dioxide, and various other diffi- 
culties appeared. So refiners were stimulated to turn 
their attention to a branch of their business which, while 
very old in one sense, had suddenly become quite new 
in another. 

*Continued from September Issue. 
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PART 2 


Refrigeration oils today should possess the following 
essential qualities: 

1. Must maintain a good body even at fairly 
high temperature. 

2. Must have good fluidity and form an effective 
oil film at the lowest temperatures encoun- 
tered. 

3. Must be free from carbonizing tendency 
when exposed to so-called “hot spots” in 
operating systems. 

Must not throw out sticky, waxy deposits at 
low temperatures. 

Must not react chemically with refrigerants. 
Must separate rapidly from the refrigerant. 
Must be free from all but traces of moisture. 
Must have extremely low pour and floc points. 
Must be neutral and non-corrosive and re- 
main so in service. 

10. Must possess unusual degree of stability in 

service, thus assuring long life. 


Perhaps the severest application has been with sulfur 
dioxide because this reirigerant forms sulfurous acid if it 
is in the least damp. Also even without dampness, sulfur 
dioxide will affect many otherwise good oils, forming 
yellow gummy substances, which will clog nozzles or 
stick valves. Even in the very best of oils, complete 
immunity to damp sulfur dioxide has not yet been of- 
tained, but the other problem has been solved. Of 
course, dampness in the oil is just as bad as dampness 
in the refrigerant; so good oils are given a special drying 
process before being sealed in packages. 

Oils absorb minute amounts of water from the air. 
So in handling oils, particularly for use with sulfur 
dioxide, it is important to keep the package sealed 
tight. It is also wise to store oil in dry and warm 
quarters. None of the other generally used refriger- 
ants react with good oils chemically, but dampness 
causes the oil to lose some of its low temperature 
qualities. Water present will freeze out and can easily 
cause mechanical trouble. So it is always wise to take 
the greatest precautions to keep dampness out. 

In actual practice tke lighter grades are, of course, 
used in the smaller machines, and heavier grades in 
large units. Higher operating temperatures due to higher 
pressures or heavy duty requirements call for the use of 
heavier oils, as does the use of refrigerants that have a 
diluting effect on the oils due to high miscibility and/or 
mutual solubility. Furthermore, machines with rotary 
pumps will require heavier oils than reciprocating or 
piston-type compressors. 

The precise selection of any specific grade will, there- 
fore, depend upon design, capacity, operating conditions 
and type of refrigerant used, these conditions being quite 
accurately known, as a rule, so that exact grade of oil 
best suited can be forecast without too much difficulty 
and a minimum amount of experimental investigation. 


IX. Effect of Refrigerants on Lubricating Oils 


Frequently lubricating engineers and salesmen are 
confronted with operating problems for which the 
manufacturers or operators of refrigerating equipment 
might be inclined to blame the lubricating oil and even 
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condemn the grade or brand of oil they are using. It is 
our experience that quite frequently in such cases me- 
chanical conditions of the equipment need to be adjusted 


to special operating conditions, that water has entered | 


the system and caused the trouble or that the refrig- 
erant used had an adverse effect on the lubricating oil. 

Extensive research carried out over many years in 
various laboratories has revealed the importance of oil- 
refrigerant relationship such as miscibility, solubility in 
both the liquid and vapor phases, emulsibility and the 


140 


PER SQ. IN. 
° 


@ 


8 


PRESSURE IN 


PERCENT BY WEIGHT OF F-I2 


Figure 1.* Solubility of Refrigerant F-12 in Oil as a Function 
of Oil Temperature and Refrigerant Pressure. 
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Figure 2. Viscosity of Oil of Figure 1 with Various 
Percentages of Freon-11. 
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effect of pressure and temperature on this relationship. 
The various refrigerants used at the present time 
have different effects on lubricating oils. 


Ammonia (NH;3): 

Anhydrous ammonia has practically no effect on a 
well-refined lubricating oil. Due to its low solubility in 
oil, it does not lower the viscosity of the refrigerating 
oil. In the presence of moisture, however, ammonia will 
emulsify with oil at the prevailing compressor tempera- 
ture. Therefore, the oil should be “dry” and care must 
be taken that water be kept out of the system to prevent 
freezing in the expansion coils, with consequent shut- 
downs, and the formation of oil emulsions which might 
cause considerable difficulty. 

Carbon Dioxide (COz): 

Carbon dioxide has no effect on oil since oil is not 
soluble in this refrigerant. Good lubricating oils have 
a sufficiently high flash point to prevent the formation 
of vapors which might be carried along with the re- 
frigerant. 


Sulfur Dioxide (SO,): 

Sulfur dioxide must be perfectly dry before it is 
introduced into the system, because this refrigerant is 
very soluble in water, forming a strongly acidic and 
highly corrosive solution. The lubricating oil likewise 
must be practically free from moisture (dehydrated) 
for the same reason. 

Sulfur dioxide is not fully miscible at ordinary temp- 
eratures with pure lubricating oils and will not reduce 
its viscosity. Since SO, is a selective solvent, only care- 
fully refined and filtered oils should be used for the 
lubrication of units using SO, as refrigerant. Otherwise 
the oil will be affected and form a gummy sludge which 
will settle out, clog nozzles or cause valve sticking and 
so obstruct efficient operation of the system. 


Halogenated Refrigerants: 

The newer types of halogenated refrigerants do not 
react chemically with a high-grade well-refined refrig- 
erator oil. They are miscible with the oil and lubrication 
is performed by a mixture of oil and refrigerant. 


*Cuts reproduced by permission of the American Society of 
Refrigerating Engineers from the “Refrigerating Data Book.” 
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Figure 3. Viscosity Temperature Curves of Solution 
of Freon-21 in Oil. 
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Freon Group: 

The Freons are completely miscible in mineral oils 
over a wide temperature range and consequently will 
reduce the viscosity of the oil. Therefore, an oil with 
sufficiently high viscosity has to be used so that after 
dilution proper lubrication will be provided. 

The dilution effect on viscosity when Freons are 
admixed, as well as the solubility relationships under 
various conditions of temperature and pressure, have 
been rather extensively studied. 

It has been found that some oils show separation of 
wax at various degrees on cooling, and that Freons have 
a reaction on certain oils which in some cases causes 
separation of wax. A criterion of the quality of oil in 
this respect is obtained by the floc test previously de- 
scribed and the amount of increase in wax separation 
at -35 F over that obtained at —-10 F by the standard 
Methyl-Ethyl-Ketone method. 
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Figure 4. Viscosity with Various Percentage of 
Freon-113. 


The effect of Freon refrigerants on the viscosity of 
the oils is of fundamental interest to the refrigerating 
engineer and affects the operation of a refrigerating 
unit, since the refrigerant must carry not only a suffi- 
cient quantity of lubricating oil to the moving parts but 
the oil must have sufficient viscosity to properly lubri- 
cate the equipment in spite of dilution by the refrig- 
erant. 


Methylene Chloride (Carrene-1): 

Methylene chloride is another halogenated hydro- 
carbon refrigerant frequently used for systems equipped 
with centrifugal or rotary type compressors. The reac- 
tion and miscibility of this refrigerant with lubricating 
oil are very similar to those of the Freon group: there- 
fore, recommendations for lubricating oils should be 
guided by the same considerations as for Freon-refrig- 
erated systems. 
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Figure 6. Viscosity of Oil with Various Percentages 
of Freon-21. 
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Figure 7. Viscosity Temperature Curves of Solution of 
Freon-11 in Oil. 
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Methyl Chloride (CH;Cl): 

Methyl Chloride gas dissolves in oil at temperatures 
and pressures encountered in refrigerating systems, in 
somewhat limited proportions. It does not react chemi- 
cally with well-refined lubricating oils. 


X. Miscellaneous Discussions 

(a) Naphthene Base Oils vs. Paraffin Base Oils: 

There has always been considerable discussion as 
to the relative merits of oils produced from naphthene 
and paraffin base oils. Obviously, all oils have much 
in common. Years of practical service experience have 
proven that Gulf Coast naphthenic oils possess better 
qualification for refrigeration compressor lubrication 
service than paraffinic or mixed base oils, i.e., (1) they 
have much lower pour points, which is considered most 
favorable, (2) they form much less carbonaceous depos- 
its during service, the carbon being of the soft “sooty” 
type that does not form hard crust-like deposits difficult 
to remove which is also considered as favorable, (3) they 
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throw out much less wax at low temperatures with mis- 
cible refrigerants, (4) they are somewhat more suscept- 
ible to change in viscosity with change in temperature 
which is considered by some as unfavorable. This dif- 
ference in the case of properly selected oils is not of a 


magnitude which has any significant practical im- 
portance. 


(b) Pale Oils vs. White Oils: 


The relative merits of Pale Oils (medium refined) 
and White Oils (highly refined) for refrigerator lubrica- 
tion has been a subject of considerable discussion. The 
following general comparisons can be made with the 
realization that the type of equipment and the degree of 
exposure of the oil provides a variable basis for evalua- 
tion. White oils have the property of initially resisting 
the formation of sludges on oxidation, but this early 
resistance is followed by extremely rapid rate of general 
deterioration which results in shorter life in service. 
Instead of forming sludges, the deterioration goes in the 
direction of resin and acid formation. Pale oils have less 
resistance to sludge formation but have a very much 
slower rate of general deterioration. Resin and acid for- 
mation in Pale Oils is relatively much lower than for a 
White Oil and the acids so formed are distinctly less 
corrosive. Both types are susceptible to improvement by 
additives, The overall stability for long-term usage is in 
favor of a Pale Oil. It is interesting to note that at least 
85% of all refrigerator oils used are of the pale or 
medium refined grade. 


(c) Uninhibited Oils vs Inhibited Oils: 


The last several years has seen a very considerable 
interest and increase in the use of additives. The selec- 
tion of an oxidation inhibitor, for example, requires a 
careful balance of type oil, its refinement and the ex- 
pected service conditions. This can result in the selec- 
tion of different inhibitors for use in the same base oil 
when the service conditions are sufficiently different. 


Inhibitors can control corrosion, sludging, acid forma- 


tion and viscosity increase. While any one oxidation in- 
hibitor may have a beneficial effect in a number of uses, 
the optimum results for any service can be had only by 
careful selection of available additives. Inhibitors have 
variable effects, such as slowing the rate of deterioration 
down to a very low level in one instance, or apparently 
stopping all deterioration, to all practical purposes, for 
a very considerable period of time, While inhibitors do 
have somewhat different effects on the various by- 
products of deterioration of an oil, they often affect the 
various by-products to a common degree. This subject 
is receiving attention in the field of refrigeration com- 
pressor lubricants and future developments may well see 
the use of inhibited oils in the large or commercial and 
industrial type units. 


(d) Narrow Cuts vs. Wide Cuts: 


The question has frequently been raised as to the 
significance of boiling point range in lubricating oils. 
For practically all purposes, the advice that “modera- 
tion in all things is worth while” can be applied. In 
other words, the two extremes should be avoided, a too 
narrow cut is impractical and a too wide cut is unde- 
sirable because of the presence of extremely light and 
heavy ends. 


(e) Oil-Refrigerant Relationships: 

In the days when commercially used refrigerants 
had little or no solubility effect on the oils used, it was 
not necessary to be concerned about such things as vis- 
cosity dilution, wax formation, etc. However, with the 
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now prevalent use of halogenated refrigerants, it is 
pertinent that we know more about the oil-refrigerant 
relationships, such as miscibility, solubility in both 
liquid and vapor phases, emulsibility, etc., and the 
effect or function of temperature and pressure on these 
relationships. Some considerable work has been done 
along these lines by both refrigerant and oil manufac- 
turers, so that today information is readily available on 
this subject. 


Evaluation Tests: 

Many so-called short or laboratory tests have been 
employed in attempts to evaluate oils prior to their 
actual use in compressors, etc. Each of these tests has 
had a main and common point in view—the stability of 
oil in actual service, or in other words, a pre-service 
determination of changes in oil characteristics that 
would occur in actual service. Exclusive of other points 
of unsuitability, most of these tests were deficient in 
that the factor of time was entirely inadequate, a con- 
dition that led to many erroneous, and in some cases 
disasterous, conclusions on such items as effect of degree 
of refining, inhibitors, copper plating, etc. By estab- 
lishing proper time factors for these various tests, it has 
been possible to obtain test results that can be safely 
and soundly used to evaluate oils, at least with con- 
siderable certainty as to lack of suitability and in most 
cases as to specific suitability in various types of service. 


(g) Catalytic Effect of Metals: 

It is well known that when an oil is exposed to 
oxidizing conditions such as air, water or high tempera- 
ture, the presence of certain metals will bring about 
increased rate of deterioration. Copper is the worst 
offender, followed by lead and iron. Under certain 
conditions tin and zinc may actually perform as re- 
tarders rather than catalysts. Obviously then, such 
copper alloys as brass and bronze will also be unde- 


sirable. The finely ground metals are most active, as , 


well as the oxides and hydroxides, again particularly 
of copper and lead. 


(h) Moisture Content: 


The presence of water or moisture in any form 
within a refrigerating system is acknowledged to be 
undesirable. Oils have often been under suspicion as 
the source of sufficient moisture to bring about unde- 
sirable reactions in these systems. Actually, mineral 
oils are somewhat hygroscopic, and therefore a reason- 
able degree of care must be exercised where the presence 
of a usually insignificant amount of moisture assumes 
some significance. 

As ordinarily prepared, packaged, and shipped, re- 
frigerator oils contain such low content of moisture 
that they have a dielectric strength value well in excess 
of 25,000 volts. Unless the system itself contains further 
amounts of water, such as in air space and metal sur- 
faces, or refrigerant, the evidently slight trace of mois- 
ture in the oil is of no significance. With the present 
care exercised in completely dehydrating all systems 
initially as well as introducing drying cartridges, troubles 
due to moisture have largely disappeared. Clogging 
due to ice, corrosion, and copper plating are now very 
largely matters of the past, or at worst, of rather in- 
frequent occurrence. 

In recent months some claims have been made re- 
garding the merits of certain addition agents, in that 
they completely nullified the deleterious effects of mois- 
ture. Frankly, the chemical nature and behavior of these 


agents do not inspire much enthusiasm for their ex- 
tensive use. Careful attention to dehydrating procedures 
is thought to be much more reliable and desirable. 


(i) Copper Solubility and Copper Plating: 

In refrigerating units, with halogenated refrigerants, 
in which considerable amounts of copper are used in 
coils, tubing, electric motors, etc., an “electrolytic” ac- 
tion may take place (in presence of moisture) and 
metallic copper will be deposited on cylinder walls, 
pistons, valves, bearings, etc., and cause difficulties in 
the operation of the compressors. Lubricating oils and 
refrigerants were formerly blamed as the source of this 
trouble. Most extensive investigations in refinery labora- 
tories were carried out in order to ascertain if the 
lubricating oil contributed tc these troubles. 

Some people advocated tne use of very highly re- 
fined white oils to stop this “copper plating.” Special 
coatings applied by the manufacturers in some cases to 
prevent “copper plating” did not solve the problem, 
because frequently they were attacked by the refrigerant 
or by over-refined oils ; cracks developed in the coating, 
exposing the copper to the electrolytic action in the 
system. 

Results of careful and thorough investigation have 
proven that merely using White Oils in such cases will 
not prevent “copper plating.” Actually, these too highly 
refined oils are likely to develop corrosive acids and 
increase the copper solubility and thereby tend to pro- 
mote copper plating, if the other conditions necessary 
to induce and contribute to this chemical and elec- 
trolytic process are present. It is known that copper 
dissolves slightly in oil but it is also an established fact 
that excessive moisture must be present to initiate this 
process before metallic copper is separated and deposited 
in the system. This has been very forcibly proven, be- 
cause as soon as efficient dehydrating cartridges were 
introduced in such refrigerating systems and properly 
refined Pale Oils used for lubrication, the difficulties 
previously caused by copper plating practically disap- 
peared. 

Manufacturers of sealed units cooperated in this 
endeavor and are now carefully drying out the system, 
frequently by “baking” it, before charging refrigerant 
and lubricating oil. The producers of refrigerants, as 
well as oil refiners, use every care and precaution to 
keep moisture in their products at an absolute minimum. 


(j) Wax Content in Oils: 


When the matter of copper plating became out- 
moded, a new topic of discussion arose in the refrigera- 
ting industry—the formation of wax in refrigeration 
systems. And again, true to form, the medal of suspi- 
cion was pinned on the lubricating oil used. No mention 
was made, at least in defense of oils, that certain re- 
frigerants have the characteristic of acting as a solvent 
dewaxing agent on oil and causing the inherently present 
waxy compounds to separate as crystalline or amorphous 
waxes at low temperatures. Nevertheless, this does 
happen to be the case, and due to changes that the re- 
frigerating industry had of its own volition introduced, 
the lubricating oils were unwittingly placed in an un- 
favorable light. 

Going to lower and lower temperatures has resulted 
in “plating out” of oil of high viscosity, resulting in 
excessive reduction of flow space in capillary tubes, even 
to the point of actual stoppage. 

There has been no fundamental change in the 
chemical and physical characteristics of available oils 
in recent years. There have always been certain quan- 


Lubrication Engineering, December, 1947 


| 
j 
fi 
| 
j 


tities of waxy materials in oils, varying in degree with 
type and treatment. 

In the case of wax formation, new changes, such as 
expansion valves with right-angle flow line and smaller 
diameter capillary tubing, weldixg together of hot and 
cold lines, etc., as well as new refrigerants, have brought 
about difficulties that did not exist before. The new 
refrigerants cause greater separation of waxy material 
on low temperature side of the system. These solids 
are carried along in the liquid stream through the ex- 
pansion valve, and formerly passed on through in a 
straight-line flow, but now they impinge on side wall 
due to right angle turn and build up a heavy layer of 
wax. Periodically the wax breaks off in large chunks 
and passes on into the capillary tubes which may be 
clogged up more or less permanently depending on the 
type of wax. The soft amorphous wax obtained from 
some oils, clogs tubing temporarily until pressure builds 
up sufficiently to push it through ,but with the hard, 
crystalline waxes increasing pressure merely tightens the 
wax plug and flow through the tubing is completely 
stopped. 

Wax in oils is ordinarily determined by the methyl- 
ethyl-ketone (MEK) test, the amount of wax separated 
out at —10F being specified. For many systems a low 
wax content at —-10F is quite satisfactory since this is 
lower than minimum operating temperatures. Some oil 
producers took advantage of this test condition and so 
treated oils as to get a low MEK value at -10 F. : How- 
ever, on extending the test temperature down to -35 F, 
a temperature now frequently encountered in practice, 
these specially dewaxed oils yielded appreciable quan- 
tities of wax between -10F and -35F, so that any 
decisions based on wax content at -10F might later 
lead to unexpected difficulties. 

On this count again, the already well established 
grades of oil are demonstrating their reliability. They 
show only the normal increase in wax content as tem- 
perature is lowered and their subsequent behavior can 
thus be pre-determined with some degree of certainty. 
In fact, recent imprdvements have eliminated all sepa- 
ration to temperature as low as -90 F. Some ——- 
tive tests follow: 


MEK MEK MEK MEK 
Sample (—10F) (—35F) Sample (—10F) (—35F) 


A Neut. 0.01 I(w) Tr 0.29 
B 0.02 0.10 J (w) 0.23 0.59 
C 0.21 0.23 K Tr 0.04 
D 0.30 0.41 L 0.04 0.15 
E 0.04 0.14 M 0.05 0.17 
F (w) 0.39 0.42 N(w) 0.15 0.50 

0.73 1.65 O(w) 0.02 0.03 


G 
H(w) 0.56 0.59 


It is of considerable interest to note neutralization 
number on these same oils before and after Rogers 
Oxidation Test, as follows: 


Neut. No. Neut. No. Neut. No. Neut. No. 


Sample Before After Sample _ Before After 
A Neut. 0.15 I(w) Neut. 0.04 
B 0.01 0.15 J(w) Neut. 0.10 
C Neut. Neut. K Neut. Neut. 
D Neut. 0.03 L Neut. 0.05 
E 0.01 0.15 M Neut. 0.02 


F(w) Neut. 15.1 
G Neut. 0.03 
H(w) Neut. 37.8 


The development of acidity in White Oils is quite 
apparent. 


N(w) Neut. 28.5 
O(w) Neut. Neut. 
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(k) Effect of Rust-Proofing Processes: 

A more recent subject of discussion in which oil has 
been concerned, has to do with the use of parts that 
have been surface-treated to prevent corrosion. Some 
suspicion arose as to the effect on oil by the surface- 
coatings applied in accordance with several proprie- 
tary rust-proofing processes. The results of investigation 
indicate that some of the surface coatings promote 
deterioration of certain oils and in some cases show 
inhibitive effects. 


XI. Lubrication 


(a) Lubricating Systems: 

There are two general types of lubricating systems 
designed to furnish the most efficient lubrication for re- 
frigerator compressors : 

(1) In open type compressors (with open crank- 
cases), the oil is withdrawn from the system. They are 
usually large horizontal industrial compressors used in 
ice plants and in industrial processes and are frequently 
equipped with separate systems for the lubrication of 
cylinders and bearings. 

In “open crankcase type” compressors operating in 
a horizontal position, lubrication is provided by two 
systems : 

1. Piston and piston rod lubrication is provided 
by a pressure system which injects predetermined 
amounts of oil to stuffing box gland and cylinder. 

2. Bearing lubrication is provided by lubricating 
systems such as force feed, gravity or splash. 

Well designed systems are provided with an oil separ- 
ator on the discharge line which separates the oil en- 
trained in the high pressure gas as it travels to the 
condenser. If entrained oil in the high pressure gas is 
carried into the condenser it will adhere to the walls, 
thereby reducing the efficiency of the condenser. 

A lighter oil is used for cylinders than for the lubri- 
cation of bearings, where the oil is exposed to greater 
pressure. 

The oil for cylinder lubrication of refrigerator com- 
pressors is not consumed to any considerable degree and 
remains in the cylinders a long time; therefore, any 
excess of oil should be avoided, otherwise it will form a 
coating in the expansion coils and decrease the efficiency 
of the system. 

(2) In closed type compressors, the same oil serves 
for the, lubrication of bearings and cylinders and re- 
mains in the system. A heavier grade of refrigerating 
oil must be used in such machines. 

All industrial compressors, especially those of the 
older type which have been in service for some length 
of time should be carefully inspected for worn parts 
and, if advisable, heavier oils should be recommended 
in such cases in order to avoid an excess of oil from 
being pumped into the expansion coils and mixed with 
the refrigerant vapors. This entrained oil can be re- 
moved by any suitable oil separator. 


(b) Lubrication of Industrial Compressors: 

In large vertical or horizontal refrigerator compres- 
sors “pressure lubrication” is extensively used. 

“Splash lubrication” is better adapted to vertical 
compressors. 

Pressure lubrication permits more accurate control 
of the amount of oil delivered ‘to cylinder walls and to 
bearings, but requires considerable piping and frequent 
attention by the operator, who has to refill the reservoir 
and regulate the flow of oil. 
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(1) Mechanical Force Feed Lubricators 


Cylinders and bearings are extensively lubricated by 
means of mechanical lubricators. 

A mechanical lubricator consists of a small rectangu- 
lar tank, divided into several compartments, located at a 
level above the parts to be lubricated. It is fitted with 
a plunger mechanism, operated from cams or levers 
which are connected with some rotating part of the 
compressor. When the compressor is in operation, the 
plungers pump the oil through check valves into feed 
lines to certain points in the cylinder walls ; to bearings 
and to all other moving parts. The amount of oil can 
be regulated by adjusting the plunger stroke. 

Frequently, different grades of oil are contained in 
the compartments of the lubricator for lubricating of 
compressor cylinders. 

Force feed lubricators for refrigerator compressors 
should not be open to the air, in order to prevent mois- 
ture from entering the system and freezing at the low 
temperatures encountered. On the other hand they 
should meter out the lubricant and deliver it regularly 
to all points to be lubricated in minute predetermined 
quantities only. The amount supplied by each unit can 
be seen in the sight-glass. Any excess of oil might tend 
to cause carbonization at some of the “hot spots” fre- 
quently occurring in large industrial compressors. Care 
must be taken that the oil feed lines are filled before 
operation of the compressor begins. For this purpose 
a manual handcrank is usually part of the lubricator, 
which can also be operated when it is found necessary 
to increase momentarily the supply of oil to certain 
points. 

In large horizontal and vertical compressors with 
crossheads, internal parts, cylinders, piston and rods are 
lubricated by mechanical lubricators with low pour test 
refrigerating oils, while external parts such as bearings, 
pins, cross-head guides, governors, etc., are serviced 
with machine oils by an independent gravity or pressure 
circulating system. 

In the smaller horizontal compressors, oil is intro- 
duced at the top-center of the cylinder. 

In double-acting compressors the oil is introduced in 
the middle of the cylinder and the piston covers the oil 
parts during its travel. Automatic valves keep the oil 
in the feed lines by checking back pressure during the 
compression stroke. 

In some systems the “injection method” is used. The 
oil is injected into the suction line and a spray of oil 
is carried into the cylinders by the flow of gas and forms 
a film of oil over all exposed surfaces. This method 
is rather wasteful and there is always danger that excess 
oil will cause sticky valves. 

In practically all compression machines with recipro- 
cating parts, the oil serves also as a seal in the stuffing 
boxes. Hot ammonia gas has a very bad effect on the 
packing of stuffing boxes and sufficient lubricating oil 
with a good flash point should be used to prevent over- 
heating. 

Piston rods must be properly lubricated to prevent 
wear and leakage of gas. Lubrication is accomplished 
in a stuffing box with oil seal. Generally an “oil lantern” 
is located between two sets of packing ; they are hollow 
spaces surrounding the rod into which the oil is pumped 
through an opening from a reservoir. From the lantern 
the oil flows through the packing; another opening 
from the lantern is connected with the suction side of 
the compressor and any gas which leaks by the packing 


rings is returned to the cylinders. A well lubricated 
piston rod is bright and smooth and covered with a 
thin film of oil. 

In some types of double acting compressors the “oil 
lantern” serves also to feed the lubricating oil to the 
compressor cylinder. The oil penetrates past the piston 
rod packing, at the same time protecting the packing 
from the bad effects of the ammonia. 


(2) Oil Separators 


Most industrial refrigerating systems are equipped 
with oil separators to aid the separation of the oil from 
the refrigerant, or oil interceptors located between dis- 
charge valve and close to the condenser. They are 
generally cylindrical tanks, with baffles and a sight gauge- 
glass to indicate the level of the oil. Any particles of oil 
mixed with the gas after it has left the compressor, are 
precipitated in the separator. If the refrigerant is much 
lighter than the oil and not miscible with it, the oil 
will separate by gravity in the receiver. 


(3) Lubricating Systems 


Every compressor manufacturer has his own system 
of lubrication or a combination of systems, which serves 
his equipment best. For instance, we find in some older 
types of steam driven horizontal refrigerator compressors, 
a splash system for cylinder walls and piston lubrication 
and oscillating mechanical lubricators for lubrication of 
external parts. In some of the latest models, oil is 
pumped from the crankcase into a sump and from there 
circulated under pressure and returned through filters 
to the crankcase ; a mechanical lubricator forces engine 
oil to bearings and cylinders and in a third system lubri- 
cating oil is also used to regulate the operations of the 
governors with automatic cut-off. An oil pump, chain- 
driven from the main shaft, takes suction from the 
crankcase and forces oil under pressure, acting against 
the governor plunger. The oil pressure is increased or 
decreased by the variation in the steam pressure and 
speed of the compressor, causingea movement of the 
rack and weight which is part of the governor, and by 
means of a diaphragm-operated valve which by-passes 
part of the oil flow. The change in oil pressure thus 
effected controls the speed of the unit according to 
load demand. 

Another modification of force-feed lubrication on 
large industrial compressors embodies a chain-driven 
gear pump which furnishes positive pressure lubrication. 
Oil from the reservoir enters the pump intake through 
a strainer and is discharged from the pump to a screen 
type filter which can be cleaned while the compressor 
is operating. Before being distributed to the bearings. 
the oil is passed through an oil cooler, assuring cool. 
clean oil for all bearings. The oil is distributed through 
drilled passages or oil lines to the bearings, cross-head 
pins, guides, etc. Excess oil from the pump is by-passed 
to the main reservoir or to the oil sump by a relief valve. 

Automatic devices stop the compressor in case of oil 
pressure failure from any cause. 


(4) New Compressors 


A new compressor requires more oil for cylinders 
and bearings until it is well “broken in” and the surfaces 


‘ requiring lubrication have become smooth and coated 


with an oil film. It is advisable to drain all the oil and 
clean the crankcase carefully of all dirt, metallic par- 
ticles, lint, etc., and refill it with clean, fresh oil. After 
the compressor has been started again and is running, 
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the oil level in the reservoir should be carefully watched 
and oil added until the oil level is several inches above 
the intake pipe; this is marked as the “low level” when 
the compressor is running. If the compressor is shut 
down and the oil has drained back into the reservoir, 
the oil level is marked as “low level—idle” and after 
adding oil another level is established for “high level— 
idle.” After the compressor is started again the result- 
ing oil level is marked as “high level—running.” 

Frequency of change of oil depends on operating 
conditions and time-efficiency of operation. Most manu- 
facturers of large heavy-duty compressors recommend 
oil change at least every ninety days. 

Instruction books furnished by each manufacturer 
should be studied and followed carefully by the lubri- 
cating and operating engineer. 


(c) Splash Lubrication: 


Smaller industrial and commercial vertical refrig- 
erator compressors have enclosed crankcases. Cylinders, 
pistons and bearings are lubricated by a splash or cir- 
culating system. In the “splash” system the refrigerating 
oil (for cylinders and bearings) is stored in the crank- 
case at such a level that the crank dips into the oil at 
each revolution and splashes a sufficient amount of oil 
spray to the cylinder walls, pistons, etc. An excess of 
oil in the crankcase would cause violent agitation or 
churning of the oil by the crank, which would pre- 
vent precipitation of any foreign matter which might 
be in the system and could have a detrimental effect 
on the lubricating oil. Such excess oil might also enter 
into the condensing and evaporating system and cause 
operating difficulties of the entire refrigerating ma- 
chinery. 


(d) Lubrication of Domestic and Smaller Commer- 
cial Units (Electric Refrigerators) : 


(1) During the earlier stages of development of 
these units “splash lubrication” was the system most 
commonly used. Some trouble occurred due to “foam- 
ing” in reciprocating compressors installed in these 
smaller units. 

Foaming is invariably caused at the start of the 
cycle when return gas has been absorbed in the oil and 
is suddenly released as the compressor starts 'wering 
the pressure in the crankcase. There is always danger 
that the foam topping the oil level in the reservoir 
might cover the suction valve and be cairied over to 
the high side of the compressor with the refrigerant 
and cause serious difficulties. 

This experience led to efforts to develop several 
systems of “pressure lubrication” in order to obtain 
positive circulation of the oil through the compressor, 
which would practically eliminate “foaming.” 

One type of pressure lubrication is very similar to 
the lubrication of an automotive engine by an immersed 
gear pump in the crankcase. The pump always has 
positive suction, being located below the oil level in the 
reservoir or crankcase, and discharges the oil under 
pressure (regulated by the speed of the gears) through 
small feed lines to the cylinder walls, or through drilled 
passages to the bearings and other parts to be lubricated. 
After forming the required protective film, the surplus 
oil returns to the crankcase by gravity and is recirculated. 

Another type of pressure lubrication makes use of 
a “rotary” pump. Two blades moving in a slotted rotor 
perform the “pumping” of the oil which is carried in a 
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reservoir in the base of the refrigerating unit. The oil 
is lifted from the reservoir through drilled passages in 
the motor shaft and distributed to the bearings and to 
the cylinder walls. 

In some units part of the oil is used to cool the wind- 
ings of the motor before returning to the sump. 

Another system applies “splash lubrication” to lub- 
ricate the cylinder walls, and a reciprocating pump with 
a single oscillating cylinder operated from an eccentric 
on the end of the crankshaft, for the lubrication of main 
bearings and through drilled passage ways and tubing 
to all other bearings. 

As stated previously, lubrication is provided for when 
the manufacturer charges the unit with the refrigerant 
and oil before it leaves the factory. Both are expected 
to last and give satisfactory service for years. 

If any repair or maintenance service is required, 
the manufacturer or dealer attends to it. Both of them 
know the best type of refrigerating oil for their particular 
product and purchase it directly from the refiner and 
charge it into the unit after the mechanical repair work 
is completed. 


In most such cases a “dehydrating cartridge” is 
inserted in the system and left there for two or three 
days, to insure a perfectly “dry” unit; then the cart- 
ridge is discarded and the unit placed again in regular 
operation. 

(2) Dryers or cartridge dehydrators are tubular ap- 
pliances, containing moisture-absorbing material such 
as silica gel, activated alumina, drierite (porous anhy- 


. drous calcium sulfate), calcium oxide or anhydrous 


calcium chloride, in a sack or in a dispersion tube. They 
are manufactured with capped or flanged end shells 
which can be inserted into the liquid-circulating line. 

Refrigerator manufacturers insert them in commer- 
cial and sealed units before they go on the market, to 
remove all moisture from the system. The liquid re- 
frigerant and the oil circulate through the cartridge 
for two or three days, then the cartridge is disconnected. 

In case moisture has entered such refrigerating units, 
during service and during regular overhaul and inspec- 
tion periods in railroad shops or in bus and truck 
garages, service men or experienced mechanics also 
apply dehydrators to remove any moisture from the 
system. 


(e) Lubrication of Bearings: 


On large heavy-duty refrigerator compressors a gear 
pump or motor driven centrifugal pump forces oil to a 
header supplying oil to the bearings. 


“Floor lubrication” (splash system) is also used. 
When the compressor is in operation the oil is struck 
by the crank disc and thrown in heavy clouds to all parts 
of the interior of the crankcase. The crank and cross- 
head bearings are constantly flooded with oil and a por- 
tion of the oil drains to the main bearings. All oil drains 
back to the reservoir and is used over again. Openings 
in the oil shields facilitate inspection of the lubricating 
system while the compressor is in operation. Through 
a drain pipe at the bottom of the oil reservoir the crank- 
case oil can be drawn out. 


A gravity circulating system generally has an oil 
reservoir at a higher level from which the oil flows by 
gravity to the different bearings; from there it drains 
to a lower reservoir and is pumped back through a 
screen or filter (to remove any impurities) to the upper 
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reservoir and used over again. If the oil is contam- 
inated with water it should go to a separator before it 
is pumped back to the reservoir. 

In the force feed lubricating system, oil is pumped 
to the bearings from a central reservoir and it drains 
back by gravity to the reservoir. The same precaution 
for cleansing the oil should be taken as in the gravity 
system. 

Bearings are frequently lubricated also by ring and 
chain oilers, The lubricating oil acts also as a cooling 
medium because it removes part of the frictional heat 
developed in the bearing. 

A “ring oiler” consists of a machined ring of a 
larger diameter than the journal; the ring rotates with 
the journal and dips into an oil reservoir, located be- 
neath it, picks up the oil and carries it up to the bear- 
ing surface, which generally has “oil grooves” for the 
distribution of the oil over the entire surface. The excess 
oil is removed by a wiper or scraper or is thrown on the 
housing and runs down on the journal and back into the 
reservoir. The level in the oil reservoir must be main- 
tained sufficiently high so that the ring always dips 
into the oil. Ring oilers are used for the lubrication of 
outboard crankshaft bearings of industrial reciprocating 
compressors and of rotor bearings of centrifugal com- 
pressors. 

The oil acts also as a “shaftseal” (where the shaft 
passes through the casing) in combination with the 
lapped metallic seals customary in centrifual compres- 
sors. This arrangement prevents air from entering the 
system and the loss of refrigerant into the atmosphere. 


In the centrifugal type design, such as Carrier Cor- 
poration units, oil is supplied to the seal by pressure 
during operation and the metal seal faces are separated 
by oil pressure; when the compressor is not operating 
a metal-to-metal seal is made under oil. 


“Chain oilers” operate on the same principle as the 
ring oilers; an endless chain rides on the journal, dips 
into the oil in the reservoir and brings it to the bearing 
surface. 


,Outboard bearings are also lubricated with “sight- 
feed oilers.” They consist of a cylindrical cup filled with 
lubricating oil, which flows through a tube into a hole 
in the bearing. A glass is inserted in the oil tube so that 
the flow of oil is visible and can be regulated by a needle 
valve inserted into the oil tube. 


(f) Lubrication of Air Conditioning Equipment: 
(1) Unit Systems 


The lubrication of small “unit-type” air conditioning 
equipment using mechanical lubrication is very similar 
to that of the sealed domestic refrigerating unit; it is 
expected to give service during the life of the unit. The 
original charge of refrigerating oil and any necessary 
service is, and should be, taken care of by the manu- 
facturer or dealer from whom the equipment was 
purchased. 


In railroad, trucking, bus and airplane service, 
which places a much heavier load and more severe 
service conditions on these small units, regular inspec- 
tion and overhaul periods are customary while such 
carriers are in the shops for inspection and repair. Skill- 
ful mechanics, generally factory trained, attend to 
these air conditioning units. Refrigerator oils specified 
for the lubrication of these units are purchased in 
sealed containers and kept in stock by the operators. 
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2) Commercial Units 

In commercial units of small tonnage, “‘splash- 
lubrication” is mostly used for the enclosed type vertical] 
reciprocating compressor. 


(3) Centralized Systems 

In large “centralized systems”: (theatres, hotels, de- 
partment stores, hospitals, industrial plants, office build- 
ings, etc.) “pressure lubrication” is used in the large 
type horizontal and vertical compressors for the lubri- 
cation of cylinders and piston rods, etc. In some de- 
signs an overflow pipe from the stuffing-box oil lantern 
carries the oil to the suction line and the oil is delivered 
to the cylinder with the refrigerant. 

Force-feed lubricators are also used advantageously. 
Some designs of compressors in this service contain an 
enclosed type of force feed pump located on the bot- 
tom of the crankcase and driven from the main shaft. 
Such a pump always has positive suction and delivers 
oil through feed lines to all moving parts under positive 
pressure. 


(4) Motor and Fan Lubrication 


The bearings of motors and fans—which are essen- 
tial for the proper distribution of the cooled air—are 
mostly of the anti-friction type; their lubrication is 
identical with such bearings in industrial use. The 
lubricant must protect the highly polished surfaces from 
pitting and corrosion ; it must seal the housing against 
foreign matter (dirt and water), and must support 
sliding and rolling contact within the housing. Oil or 
grease serve as lubricant. The recommendations of the 
manufacturer of such bearings, which are based on the 
service, operating conditions, speed and temperature, 
should be followed. 


(5) Air Filters 


Before air is conditioned for circulation, dust and 
dirt should be removed. Various types of filters and 
cleaners which have to clean the air thoroughly with- 
out offering too much resistance to the flow of air, are 
used for this service. Some types of these filters—in 
large air conditioning systems—employ a viscous oil film 
to hold dust and dirt; the coating which gradually 
accumulates and would render the filters inefficient is 
removed periodically and the cleaned filter dipped in 
oil, or the oil is sprayed on the filter medium. Self- 
cleaning automatic filters are on the market ; the unit- 
screen panels rotate continually through an oil reser- 
voir at the base of the filter and the dirt is washed off 
and accumulated in a “sludge-pan,” from which it can 
be removed. The oil in the reservoir is changed peri- 
odically, whenever it becomes too saturated with dirt. 

Other methods of air cleaning use special composi- 
tion filters (for small units), air washers, centrifugal 
filters, etc. 

Well-refined refrigerator compressor oils for low 
temperature operation and good grade of light engine 
oils for warm air are recommended by the filter manu- 
facturers. These oils must be practically odorless so as 
not to impregnate the filtered air with a “petroleum 
odor,” which might be objectionable to the public in 
theatres, office buildings, hospitals, etc. 


(g) Break-in Oil: 


It is customary to “break-in” new units with a re- 
frigeration oil of lighter viscosity than is used in regular 
operation, this oil of lighter viscosity being known as 
“break-in” oil. 
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% THREE IMPORTANT DAYS ON THE 1948 CALENDAR * 


APRIL 19-20-21 
3rd ANNUAL CONVENTION 


THE AMERICAN SOCIETY OF LUBRICATION ENGINEERS 


HOTEL STATLER, BUFFALO, N. Y. 


\ A THREE DAY PROGRAM OF INTEREST TO } 
( EVERYONE IN THE FIELD OF LUBRICATION \ 


Technical and Practical Topics covering Lubricants 


and their application will be presented by 
RECOGNIZED AUTHORITIES 


Members and Guests will have the opportunity 
to view the Products of Key Manufacturers of 
INDUSTRIAL LUBRICANTS AND LUBRICATION DEVICES 
CUTTING FLUIDS TESTING AND LABORATORY EQUIPMENT 
LATEST METHODS OF HANDLING AND CONVEYING LUBRICANTS 
NEW AND IMPROVED METHODS OF APPLICATION 


For the First Time assembled in an Exclusive 


LUBRICATION EXHIBIT 


Running Concurrently and on the Same Floor with the Convention Rooms 
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CLEVELAND-YOUNGSTOWN 


This section started off their fall 
program with a Clambake at Astor- 
hurst Villa, Southeast of Cleveland, 
on Thursday, October 2. Members 
and guests attending pronounced the 
afternoon and evening a huge suc- 
cess. 


On October 28 the regular dinner 
meeting was held in Cleveland Engi- 
neering Society rooms and was well 
attended. Mr. Frank Ross, Section 
Lubrication Sales Manager of the 
E. F. Houghton & Co., gave his 
outstanding paper in “Confused Lu- 
brication” covering the difficulties 
encountered in machine tool manu- 
facturer’s recommendations for lubri- 
cants. Mr. Ross has been a familiar 
figure in several sections in the coun- 
try where this same talk has been 
enjoyed. When interviewed at the 
Machine Tool Show in Chicago in 
September, Mr. Ross informed your 
reporter that he had in preparation 
another talk along somewhat similar 
lines. This new paper we are sure 
will be received with much interest. 


PHILADELPHIA 


A dinner meeting was held Sep- 
tember 18 at the Broadwood Hotel, 
Philadelphia. Mr, C. L. Pope of 
Eastman Kodak Company, gave an 
interesting paper on “Lubrication 
Engineering in General” followed by 
an hour of discussion. Dr. Dudley 
Fuller brought the section members 
and guests up to date on the activi- 
ities of the Society from a National 
standpoint. 


NORTHERN CALIFORNIA 
Following the usual dinner at the 
Officers’ Club, Treasure Island, San 
Francisco, California, on Nov. 6, the 
regular technical session was held. 


Speaker of the evening was Mr. 
Wilbur Deutsch, who gave a very 
interesting and descriptive paper on 
the Alemite, Farval and Trabon cen- 
tralized lubricating systems, pointing 
out the construction and operating 
features of each. The paper was 
followed by prepared discussion and 
questions which were answered by 
representatives of the three com- 
panies who displayed working models 
of their equipment. The section 
expressed appreciation for the ser- 
vices that Mr. Deutsch had rendered 
as its first chairman and its regret 
for his transfer to the Cleveland 
area. Mr. Harvey G. Isbell, Chief 
Chemist at the U. S. Navy Yard, 
Mare Island, California, will serve 
as Chairman for the balance of the 
term. 


BUFFALO 


The regular October meeting of 
the Section was held at the Pinetree 
Inn at Rochester, N. Y. Many mem- 
bers and guests including nineteen of 
our Canadian neighbors, assembled 
to hear Dr, William H. Millett of 
the Linde Air Products Co., who 
spoke on “Industrial Uses of Syn- 
thetic Lubricants.” Dr. Millett’s talk 
was followed by a very lively dis- 
cussion. 


Earlier in the day, National Sec- 
retary, W. F. Leonard, met with 
Chairman Peuchen and other mem- 
bers of the Committee, at the Statler 
Hotel in Buffalo, where arrange- 
ments were completed for the exhi- 
bition space for the show which will 
run concurrently with the National 
meeting in April. The Buffalo Sec- 
tion is making extensive plans for 
the meeting and looks forward to a 
large registration. 

On November 21, at a meeting 
at the Royal Connaught Hotel in 
Hamilton, Ontario, two very inter- 
esting talks were given by U. E. 


Brown, Chief Engineer of the Cable 
Division of B. Greening Wire Com- 
pany on “Common Sense of Wire 
Rope,” and Geo. Miller, President 
of the Battenfeld Grease & Oil Co., 
presented “Greases” in a very inter- 


esting manner. Both papers were 
followed by lengthy discussion, The 
Buffalo Section reported a definite 
gain in members and interest, as is 
shown by the attendance of 111, at 
this meeting. 


CHICAGO 


On November 20th, the regular 
monthly session of this Section was 
held at their new meeting place, the 
Columbia Yacht Club. The first busi- 
ness of the session was the election 
of two new officers to fill vacancies 
caused by the resignation of W. F. 
Leonard, as Chairman and S. A. 
Hastings, as Secretary. Mr. N. Pen- 
fold succeeds Mr. Leonard as Chair- 
man and Mr. Donald Gray takes 
up his new duties as Secretary of 
the Section, Mr. Carl Schmitz was 
elected as Vice-Chairman. 


Dr. William Millett was the 
speaker of the evening and gave a 
very excellent discussion on the uses 
of “Ucon Synthetics” in industry. 
An interesting talk followed the pres- 
entation of the paper and many 
favorable comments were heard on 
the new meeting place. 


PITTSBURGH 


The regular monthly meeting was 
held at Stouffer’s Restaurant on No- 
vember 21st. The Membership Com- 
mittee reported that their member- 
ship had increased to 106 in this 
section, which is a gratifying growth. 

Nominations were made for the 
officers for the coming year. The 
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committee will report and the vote 
will be taken at the December meet- 
ing. Mr. L. J. Suelzer of Bowser, 
Inc., gave an interesting talk on lu- 
bricating oil circulating systems fol- 
lowed by a period of fifteen minutes 
of questions from the floor. Mr. 
Walter Ewbank, Chief Research En- 
gineer of Briggs Filtration Company 
gave a talk on oil filtration, with a 
discussion following. Both speakers 
covered their field very thoroughly 
and clearly. The talks were well re- 
ceived by the members, and the dis- 
cussion continued until after 10 p.m. 


DAYTON 


On November 24th a continu- 
ation of the past meeting of this sec- 
tion was held under the title “In- 
formation Please.” Questions and 
answers were used, patterned after 
the same type of meetings originated 
in Milwaukee last year. Such meet- 
ings have been a great success 
and bring out the many phases of 
lubrication. This type of meeting 
proved so popular in October that 
by special request it was continued. 
There will be no meeting of the sec- 
tion in December, but on January 
23rd Mr. Jan Kaufmann of the 
Texas Company will speak on the 
significance of tests for greases. This 
section reports a decided increase in 
membership in the past two months. 


MILWAUKEE 


Prior to the regular November 
meeting, the Directors’ meeting was 
held by the section and it was de- 
cided to sponsor a series of educa- 
tional lectures early in 1948. Mr. 
R. D. Bussard ef the Ladish Com- 
pany was appointed Chairman of 
the committee to guide this activity. 
These proceedings were followed by 
a talk on refrigeration by Mr. E. 
Koth, Chief Research Engineer of 
the Vilter Company. On December 
17 a joint meeting is planned with 
the section and the Engineering So- 
ciety of Milwaukee on the subject 
of aspects of petroleum economics. 
Dr. Daniel Barnard, Associate Direc- 
tortor of Research at Standard Oil 
Co. (Ind.) will speak. The meeting 
will be preceded by the usual dinner 


at 6:00 p.m. at the Engineers’ So- 
ciety Building. The paper will be 
given at the Public Service Building 
Auditorium, 231 West Wisconsin 
Avenue, at 8:00 p.m. 


NEW YORK 


The first meeting of the 1947 sea- 
son was held at the Midston House, 
New York City, on October 2, with 
60 members and guests for dinner 
and 100 at the meeting which fol- 
lowed. The speaker of the evening 
was Dr. W. E. Campbell of the Bell 
Laboratories, Murray Hill, N. J. His 
paper “Lubrication of Communica- 
tion Equipment” was extremely in- 
teresting and educational. This pa- 
per dealt with the problems con- 
cerning lubrication of this highly 
specialized equipment and present 
developments. 


Mr. J. Fischer, of the Sperry Gyro- 
scope Company led the discussion. 
Many additional points were brought 
out by Mr. Rounds of the Barden 
Company, Mr. J. J. Scott, of the 
Bound Brook Oil-less Bearing Co., 
and other well known engineers. 


Meeting adjourned after the 
speakers for the next meeting were 
introduced. 


DETROIT 


The first Fall meeting of the 
Detroit Section was held at the 
Engineering Society rooms with a 
large attendance of members and 
guests. 


Following the regular dinner, Mr. 
L. A. Danse, Supervisor of Materials 
and Processes Production Engineering 
Section of the General Motors Cor- 
poration, spoke on “Maintenance” 
with emphasis on “Lubrication.” The 
program ended with a sound moving 
picture on the A B C of hand tools. 
The total attendance was 100. 


ST. LOUIS 


The first meeting of the season 
was held at the Gatesworth Hotel, 
preceded by the usual dinner, with 
a large number of guests present. 
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Mr. Alfred Underwood of the 
General Motors Corporation gave a 
very interesting talk. 


On November 18th at the regular 
session, Mr. Frank C. Linn of the 
General Electric Company gave a 
talk on general lubrication. 


Much favorable comment was 
heard among the members on these 
two meetings and the section is plan- 
ning for December 16th a session 
built around the subject of synthe- 
tics, at which Dr. W. H. Millett of 
the Linde Air Products Division of 
the Carbon & Carbide Corporation 
will discuss the subject of Ucon 
synthetics in industry. Dr. Millett 
is widely known as a speaker on this 
subject and has been previously 
heard in Buffalo and Chicago. 


The January meeting will be held 
on the 20th in the same quarters at 
which time Mr. John Boyd of the 
Research Laboratories of the West- 
inghouse Electric & Manufacturing 
Company will speak. 


INDIANAPOLIS 


An informal meeting was held on 
November 10th at the Lincoln Hotel 
by a group interested in forming a 
local section of A.S.L.E. National 
Secretary W. F. Leonard explained 
the aims and purposes of the Society. 
It was unanimously voted to organ- 
ize, and Mr. J. E. Burns was named 
as Chairman of the nominating 
committee, putting the session for- 
ward to December 8th. At this 
meeting a large and enthusiastic 
group assembled at 8 o’clock at the 
Oil Club located in the Severin Ho- 
tel and elected the following officers 
for the ensuing year: 

Chairman: I. S. Bigger, Socony- 

Vacuum Co. 

Vice-chairman: Donald H. Wil- 

son, Continental Steel Co. 

Secretary-Treasurer: J. E. Burns, 

Jr., of the Burns Laboratories. 

Frank Ross, well-known speaker, 
of the E. F. Houghton Co., gave an 
interesting talk on the over-all sub- 
ject of Plant Lubrication and Lubri- 
cants. 

The new section will have per- 
manent quarters at the Oil Club and 
a very successful season is assured. 
The Officers and Directors of A. S.- 
L.E. take pleasure in welcoming 
Indianapolis as its newest Section. 
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New Small Capacity Constant 
Speed Gear Pump 

A small capacity unit providing 50 
c. c.’s per minute at 100 rpm, a high 
efficiency unit, the gear maintains a 
constant speed under high pressure 
during operation of machine. The 
three types pictured above, The Uni- 
versal Gear Pump (upper right) can 
be mounted in any position, the di- 
rection of drive shaft rotation deter- 
mining the direction of flow. The 
Reversible Gear Pump (left center) 
maintains flow in one direction only 
regardless of change of drive shaft 
rotation during operation. The 
Sump Type Gear Pump (lower 
right) is equipped with an integral 
fine mesh screen and may be 
mounted direct in the sump. The 
manufacturer announces that any 
one of these three pumps may be 
used in conjunction with the Bijur 
System of metered lubrication which 
is said to provide a correct oil film 
for each individual bearing auto- 
matically. Because of its compact- 
ness the pumps are especially adapt- 
able where space limitations exist. 
For further information write to this 
Publication, or Bijur Lubricating 
Corporation, Long Island City 1, 
New York. 


Two New Booklets on Oil Main- 

tenance Equipment Describing 

the Complete Line of Hilco Oil 
Reclaimers 


Air line oil purifiers and flow oil 
filters, also covering the Hilco equip- 
ment for proper maintenance or 
lubricating and fuel oil for Diesel 
locomotives. The Hilliard Corpora- 
tion, 102 West 4th St., Elmira, N. Y., 
or this Publication. 


New Fire Fighter with Greater 
Foam Output and Unique Controls 
By Kidde & Company, Inc. 


This Company announces a new 
40-gallon foam for extinguishing en- 
gine, capable of greater foam out- 
put with automatic mixing controls, 
claiming that the new unit is a small 
fire department. The manufacturer 
states that the unit will smother both 
Class A and Class B fires (flammable 


liquids). All models of the new fire - 


extinguisher carries the approval of 
the Underwriters’ Laboratories and 
Factory Mutual Laboratories. 


A new lubricant injector and 
lubricant pump as additions to their 
line of Centro-Matic Centralized 
Lubricating Systems is announced by 
Lincoln Engineering Company. 

This small compact space saving 
unit type SL-3 is especially designed 
for use where mounting space is 
limited. These injectors have only 
two moving parts which operate in 
packings of oil and grease resisting 
Lin-Pak material. They are avail- 
able singly or in manifolds of two, 
three or four injectors. The Modei 
1825 lubricating pump is an auto- 
matic air motor power unit which 
may be operated to cycle the centro- 
matic system at predetermined in- 
tervals. The pumping unit is totally 
enclosed and has a pressure ratio of 
70 to 1. For further information, 
write this Publication, or the Lincoln 
Engineering Company, 5701 Natu- 
ral Bridge Ave., St. Louis 20, Mo. 
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News Release — J. N. Fauver Co. 


Chevrolet Motor Car Co., Flint, Mich., and Los 
Angeles Assembly Plant have recently purchased new 
assembly line lubricant measuring devices for each 
plant. This new equipment accurately measures the 
exact amount of lubricant for the transmission, differ- 
ential, and crank case into each car as it comes down 
the final assembly line, with variations from 1.5 pints 
to 14 pints. 13 units are required to accommodate the 
several car models, and to eliminate delays necessitated 
by constant adjustments. 


Each unit has a cylinder of either 3-inch or 6-inch 
diameter, with a floating. piston. Units are preset by 
manufacturer for specific amounts of lubricant, but 
minor adjustments for accuracy are easily made with 
an adjustment screw on end of cylinder, that controls 
the length of piston stroke. 


Lubricants are supplied to each cylinder from pumps 
through headers at a line pressure of 40 Ibs. A 4-way 
valve, rope controlled (cylinders are placed 10 ft. above 
floor) allows lubricant to be supplied alternately from 
each end of cylinder through a hose, to each car. 


This equipment was designed and manufactured by 
the J. N. Fauver Co., 49 West Hancock, Detroit, Lubri- 
cation Engineers, Designers, and Contractors. 


Manzel Double Capacity—Changes Name 


A manufacturer of lubrication equipment for nearly 
50 years Manzel Bros. Company has changed its name 
to Manzel Incorporated and completed an extensive 
expansion and modernization program. The floor space 
of the plant in Babcock Street has been doubled by an 
addition completed several months ago. A more recent 
addition increases office area by 150%. This expansion 
has been made necessary by increased demand for 
Manzel products and by a recent purchase of the 
Bowser & Torrington lubricator repair and replacement 
business from Bowser Incorporated, who have discon- 
tinued manufacturing this equipment. 
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LUBRICATION FOR 
MOST 


INDUSTRIAL NEEDS 


Bowser Lubricating Systems are supplied 
in any capacity for any job requiring 
circulating, filtered lubricating oil. 


Sizes range from self-contained units 
for individual machines to systems that 


serve entire plants. 


There are no substitutes for the high 
standards of dependability which have 
distinguished Bowser Lubricating Sys- 
tems in many steel mills, paper mills and 
other industrial plants. 


BOWSER, INC. 1358 Creighton Avenue, Fort Wayne 2, Indiana 


LIQUID CONTROL SPECIALISTS 
Stace 1855 
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Fel-Pro Offers Data on New 
1800° “Hi-Temp"™ Thread 
Compound 


Complete details on the new FEL 
“HI-TEMP” Thread Compound 
that is said to prevent freezing and 
galling of metal surfaces at tempera- 
tures as high as 1800°F is now being 
released by Felt Products Manufac- 
turing Company, Chicago. Accord- 
ing to D. B. Grasett, Manager, the 
new C-5 “HI-TEMP” Compond was 
developed specifically for high tem- 
peratures and high pressure applica- 
tions, such as furnace tubes, header, 
studs and plugs, eliminating exten- 
sive stud breakage or removals. A 
copy of the new data sheet, together 
with a sample can of the material, 
may be obtained by writing the Felt 
Products Manufacturing Company, 
Dept. P-39, 1504 Carroll Avenue, 
Chicago 7, Ill., or to this Publica- 
tion. 


The Just-Rite Manufacturing 
Company of Chicago has announced 
the introduction of a new flexible 
hose attachment for safety cans for 
storing and pouring flammable 1i- 
quids, and it is claimed that it is 
designed to lessen the hazard of stor- 
ing and dispersing of flammable 
vapours. 

The manufacturer describes the 
attachment as Model No. 1088, with 
a 91%” flexible metal hose, a brass 
cup, and a removable strainer which 
is held firmly to the can by a steel 
bracket. When attached, it may be 
turned in any position and is of suffi- 
cient rigidity to remain in that posi- 
tion. 

It is recommended for hard-to- 
reach spots. 

For further information write this 
publication or the Just-Rite Manu- 
facturing Company, 2063 N. South- 
port Avenue, Chicago. 


EACH CYLINDER 
EACH BEARING 


Individually Lubricated 


@ By faithfully delivering precise amounts 


of oil to cylinders, bearings and other 
points of friction, Manzel Lubricators save 
engine owners up to 60% in reduced oil 
consumption and lowered maintenance 
costs. You can insure money saving effi- 

ciency by installing Manzel Force Feed 
Lubricators on present or future equipment. 
Write for information or advice on any of 
your problems. 


Builders of HIGH PRESSURE 
METERING PUMPS 
Since 1898 


Manzel Inc. now supplies repair parts for all 
models of Bowser and Torrington Lubricators. 


A Subsidiary of Frontier Industries, Inc. 


273 Babcock Street Buffalo 10, N. Y. 


INDUSTRIAL PRODUCTION STEAM CYLINDERS 


for—HOT or COLD FORGING, DRAWING AND STAMPING e ASSEM- PARTING COMPOUNDS 
BLY and RUN-IN e HIGH and LOW TEMPERATURES e IMPREG- IMPREGNATION 
NATION and PARTING e ALL RUBBING and SLIDING SURFACES. PLASTICS 
“Grafo" Colloidal Graphite may be obtained in water, petroleum oil and castor oil, CORROSION RETARDANT 
in concentrated, semi-concentrated and ready-for-use mediums. RESISTANCE ELEMENTS 
Write Us Regarding Your Special Applications 
PRODUCE MORE—FASTER—BETTER EXTREME PRESSURES 


GRAFO COLLOIDS CORPORATION 


WIRE DRAWING 
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Brooks Oil Company Announces 
a New Product 


Leadolene “Klingfast” Wire Rope 
Lubricant. A new member of the 
Brooks’ family of Leadolene “I.P.” 
Indestructible pH-film) is announced 
by the Brooks Oil Company of Pitts- 
burgh, Cleveland, and Hamilton, 
Ontario. Of special interest to wire 
rope manufacturers is the fact that 
Brooks’ Leadolene ‘“Klingfast” is 
available in colors which will serve 
to identify, as well as protect their 
products. 

According to the manufacturer 
“Klingfast” wire rope lubricant 
possessed the Indestructive pH-film 
which is characteristic of Brooks 
Leadolene lubricants contri- 
butes special qualities of importance 
to successful wire rope lubrication, 
including unusual resistance to ero- 
sion and corrosion even where salt or 
acidic vapors are present. A new 


affinity for steel and other metals 
which develops maximum adhesion, 
prevents drippage, and yet maintains 
permanent flexibility. A new resist- 
ance to water lubricating oil and 
grease, scale, dusts, and other preva- 
lent forms of contamination. Suc- 
cessfully withstands temperatures as 
low as 40°F, as well as unusually 
high temperatures. 

Further information on the new 
Brooks Leadolene “Klingfast” wire 
rope lubricant may be oftained from 
this Publication, or direct from 
Brooks Oil Company, Pittsburgh 19, 
Pa. 


Carl E. Bolte Joins Battenfeld 
Grease & Oil Corp. 


The Board of Directors of the 
Battenfeld Grease & Oil Corpora- 
tion has elected Mr. Carl E. Bolte 
to the position of Vice-President in 
charge of sales. The announcement 


MODERN DEVELOPMENTS 


FOR THE 


was made December 5 at the cor- 
poration’s annual recognition dinner 
by Mr. Arthur J. Daniel, President 
of the firm. 


Mr. Bolte has had a distinguished 
record of business and civic leader- 
ship. Before entering the petroleum 
industry Mr. Bolte was President 
and General Manager of the Slater 
Mill and Elevator Company, Slater, 
Missouri. Mr. Bolte was President 
of the Missouri Millers’ Association 
and Director of the Millers’ Na- 
tional Federation. He served as Vice 
President and director of the Rotary 
International and during the war as 
director of the Industrial Service 
Division of the Smaller War Plants 
Corporation in Washington, D. C. 
He is a past President of the Mis- 
souri State Chamber of Commerce. 


Mr. Bolte was appointed Execu- 
tive Secretary of the National Lubri- 
cating Grease Institute on July 1, 
1946, a position which he has held 
since that time. The NLGI Head- 
quarters Staff will carry on the 
Institute’s work until Mr. Bolte’s 
successor is named. His appoint- 
ment as Vice President of the Bat- 
tenfield Grease & Oil Corporation 
becomes effective January 1. 


OIL AND 


Ve Fraineering Co. 


CONSULTING ENGINEERS 
440 E. SCHANTZ AVE., DAYTON 9, OHIO 


Testing, Design, Construction and 
Operation of Processes and 
Methods in Oil Filtration and 
Reclamation, Oil Handling and 
Lubrication. 


New Ideas + Old Equipment — Improved Results 


| METAL 
INDUSTRIES DEALER'S "RATE" 
THIS SIGN AS A 


SUPER SALESMAN 


QUAKER 
STATE 


MOTOR OIL 


BURNS LABORATORIES, Inc. 


INDIANAPOLIS 2, INDIANA 
514-520 WEST WYOMING STREET 


QUAKER STATE OIL REFINING CORP. 
OIL CITY, PENNA. 


Copy of this booklet available upon request. 
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Gits Markets Multiple Oiler 


This new product brought out by the Gits Manu- 
facturing Company of Chicago is designed to meet the 
increasing demand for central point lubrication of 
multiple remote bearings. It is a centralized unit made 
up of a transparent reserve oil with a non-spill valve, 
greatly simplifying refilling in a main reservoir from 
which copper tubes lead to the various remote oil points. 
The oil is maintained at an even level insuring a well 
regulated supply of lubricant to the bearings. Overflow 
and flooding of bearings is said to be impossible. The 
unit is completely adjustable, permitting the flow to be 
turned on or off to each of them. Complete information 
may be had by writing to this Publication, or direct to 
the manufacturer, Gits Bros. Manufacturing Company, 
1846 So. Kilbourn Ave., Chicago. 


Manufacturer states, 
"Re—lubrication 
now a matter 


of seconds" 
with 


BALL VALVE 
OILERS 


Precise Products Co., Racine, Wis., acclaims 
the GITS Ball Valve Oiler, writing: ‘These 
efficient self-sealing oilers have facilitated the 
re-lubrication of our 40,000 RPM electric hand- 
tools to such an extent that the failure of ball 
bearings has been reduced to a negligible num- 
ber. In our former model. . . handtool this op- 
eration required more than fifteen minutes of a 
skilled mechanic's time.” Write for 
In hundreds of cases like this, manufacturers 172-page 
have discarded the old “hole- in-the-housing"’ catalog 
which freely admitted grit and dirt—specifying 
self-sealing GITS oilers for complete and per- 
manent bearing protection. 


Gits MFG. Co. 


1858 S. Kilbourn Ave., Chicago 23, Illinois 


HUMIDITY CABINET 


For Army-Navy Aeronautical 
Standard Spec. No. AN-H-31 


Producing a moisture saturated atmosphere with continuous 


condensation on the test specimens, the “Precision” 
Corrosion Test Humidity Cabinet is used for testing 
corrosion of materials intended for use as corrosion 
preventatives. Although this cabinet is designed to 
meet the requirements of Army-Navy Aeronautical 
Standard Specification No. AN-H-31 it may also 
be used for other tests where samples must 
be subjected to extreme temperature--hu- 
midity conditions. Write for new 48 page 
Constant Temperature Catalog 330. 


View showing rotating stage with samples 
suspended for testing. 


View of rotating stage showing condensate 
pan and air disperser. 


‘cision Scientil ific 


Research and Control Lquipment 
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NEWS INDUSTRY AND PERSONNEL 


Doctor Kipp Assumes New Duties 


Dr. E. M. Kipp has recently been 
advanced to Chief of the Lubrica- 
tion Division of the Research La- 
boratories, a newly created depart- 
ment. 

He was formerly Assistant Chief 
of the Physical Chemistry Division, 
in charge of the oil and lubricant 
section of the Aluminum Company 
of America. The best wishes of his 
many friends in the Society go with 
him as he assumes his new responsi- 
bilities. 


Annual Meeting N.L.G.1. at the 
Edgewater Beach Hotel 
October 16th through 18th 


Approximately 300 people checked 
in at the registration desk on Oc- 
tober 15th for the convention of the 
National Lubricating Grease Insti- 
tute at the Edgewater Beach Hotel. 
It was the largest convention in 
N.L.G.I. history. Seven papers were 
read before the convention sessions, 
with each speaker an outstanding 
authority in his particular field. 

The officers elected for the coming 
year are: 

President, J. R. Corbet 

Vice President, B. G. Symon 

Treasurer, E. V. Moncrieff 

Executive Secretary, Carl E. Bolte. 


Clower Speaks at Hydraulic 
Conference 

The National Conference on In- 
dustrial Hydraulics held at the Sher- 
aton Hotel in Chicago on October 
17th was well attended, lasting two 
days. It was sponsored by the Ar- 
mour Research Foundation in con- 
junction with several other engi- 
neering societies. 

Dr. J. I. Clower, Chairman of the 
Division of Mechanical Engineering 
at the University of Delaware, gave 
an interesting talk on hydraulic 
fluids and their application. 

The conference is the third an- 
nual session to be held by this group. 


New Literature 

Dow Corning Corporation, Mid- 
land, Mich., have released new data 
concerning a series of Silicon Oils 
which are claimed to have special 
heat stability combined with new 
resistance to oxidation, freedom 
from greasing, water repelency, low 
volatility, and high flash point. The 
lubricants are claimed to be effective 
in use at temperatures of 10 F to 
500 F. 

Detailed test results and physical 
properties of these Silicon oils are 
contained in the new Silicon notes. 
Preliminary Data Sheet A-20-1. 
Write to this Publication, or Dow 
Corning Corporation, Midland, 
Michigan. 


New Booklet Offer on "UCON" 
Fluids and Lubricants 
Publication of a new booklet on 
UCON fluids and lubricants (Poly- 
alkylane Glycols and Derivatives) is 


a new booklet recently published by . 


the Special Products Division of 
Carbide & Carbon Chemical Cor- 
poration. This booklet discusses in 
detail the important properties and 
uses of several series of UCON fluids 
and lubricants. Copy may be ob- 
tained from any office of Carbide & 
Carbon Chemical Corporation by 
asking for Form 6500. 


Tony Zino Joins Swan-Finch 

As Assistant Sales Manager 

Mr. S. W. Bodman, Jr., Manager 
Industrial Sales Division, Swan- 
Finch Oil Corp., announces the ap- 
pointment of Mr. Anthony J. Zino. 
Jr., as Assistant Sales Manager of 
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ANTHONY J. ZINO 


the Industrial Sales Division with 
headquarters in the home office, 
R.C.A. Building, New York. 

With an extensive background of 
13 years in lubrication sales engi- 
neering, Mr. Zino comes well quali- 
fied for his duties in developing 
applications for industrial lubricants, 
and cutting and drawing compounds. 
He holds a B.S. in Chemical Engi- 
neering from Case Institute of Tech- 
nology and is active in the American 
Society of Lubrication Engineers, 
S. A. E., Army Ordnance Assn., 
American Society of Metals and the 
A.S.T.M. He is author of a series 
of articles, a definitive study of 
petroleum oils used in hydraulic 
equipment — currently appearing in 
American Machinist. Prior to his 
present connection, Mr. Zino was, 
for 8 years, Sales Engineer and New 
York Sales Manager of Lubri-Zol 
Corp., where his experience included 
extensive field research on the de- 
velopment of additives and treated 
oils, and for the last 5 years, Eastern 
Manager of the Lubrication Depart- 
ment of E. F. Houghton & Co. 
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New Motor-Mica Package 


Scientific Lubricants Company 
announces that their product Motor- 
Mica Anti-Friction Compound is 
now available in a new size con- 
tainer, tubular in shape, measuring 
234x15¢, with a weight of only two 
ounces, being specially designed to 
permit carrying in tool kits and 
otherwise conveniently handled. The 
product is a clean white anti-fric- 
tion compond in powdered form, 
especially prepared for use as a gen- 
eral lubricating aid and is used ex- 
tensively in poring, threading, drill- 
ing, tapping, and die casting. For 
complete details write to this Pub- 
lication, or Scientific Lubricants 
Company, 3469 No. Clark Street, 
Chocago 13, IIl. 


The Alemite Division of the Stew- 
art-Warner Corporation of Chicago, 
Illinois, announces the appointment 
of Mr. R. W. Fritz, formerly of the 
Tucker Plant in Chicago to the 
Lubrication Department of the Ale- 
mite Division. 

Mr. Fritz has a wide experience 
in lubrication as he was formerly 
with the International Harvester 
Company, Buick Company, and 
most recently with the Dodge Chi- 
cago Plant. 


Announcement of the appoint- 
ment of new representatives to han- 
dle the line of HILCO lubricating, 
fuel, and industrial oil purifying was 
made by T. A. LaBrecque, Manager 
of the Oil Purifier Division of The 
Hilliard Corporation, Elmira, N. Y. 

The new representatives are: 

HUCKER SALES COMPANY, 
1700 Walnut Street, Philadelphia 3, 
Pennsylvania, to operate in the 
Philadelphia area. 
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R. T. WHITSON & SON, 723 
Transportation Building, Cincinnati 
2, Ohio, to operate in the Cincin- 
nati area. 

L. M. SANDS & COMPANY, 246 
Ritch Street, San Francisco, Califor- 
nia, to operate in the State of Cali- 
fornia. Supplies are warehoused at 
San Francisco for convenient dis- 
tribution to Hilliard customers on 
the West Coast. 

R. E. CHASE & COMPANY, 
Tacoma Building, Tacoma 2, Wash- 
ington, to operate in the Washington 
and Oregon area. 

These appointments are in line 
with the Hilliard plan of expanding 
their sales organization to give more 
complete coverage and service to 
their customers throughout the 
country. 

Mr. LaBrecque also indicated that 
Hilliard has two new booklets on oil 
maintenance equipment: one, de- 
scribing the complete line of HIL- 
CO Oil Reclaimers, Airline Oil Puri- 
fiers, and Hyflow Oil Filters; and the 
second, covering HILCO equipment 
for the proper maintenance of lubri- 
cating and fuel oil for Diesel loco- 
motive operators. These booklets are 
available by writing directly to dis- 
trict representatives or to The Hil- 
liard Corporation, 102 West Fourth 
Street, Elmira, New York. 


New Type Conveyor Lubricators 
for High Temperature Operation 

J. N. Fauver Company announces 
a new type of Automatic Lubrica- 
tion System for conveyors operating 
through high temperatures. Accord- 
ing to the manufacturers this instal- 
lation operates successfully twenty- 
four hours per day in temperatures 
to 550 F. Each unit is mounted on 
top of the 6” I-Beam which carries 
conveyor wheels and automatically 
lubricates the wheel bearings from 


each side of the two wheels above 
each hanger. Many other types of 
conveyor lubricators have been de- 
veloped by Fauver lubrication engi- 
neers. Each installation is_tailer- 
made to fit specific requirements, 
whether they be extremes of heat or 


cold, high or low speed of travel or 
other unusual conditions. It is 
claimed by the manufacturers that 
there is no excess to drip, a factor 
of importance in food handling and 
processing plants. 


New Revised Edition of Stuart 
Manual "Cutting Fluids for 
Better Machining" 

Completely revised edition of the 
booklet, “Cutting Fluids for Better 
Machining,” a seventy-two page 
catalogue of metal-working informa- 
tion, has been published by the D. 
A. Stuart Oil Company. 

Revised to keep pace with the 
latest metal cutting developments, 


the booklet contains a wealth of 
data on the application of Stuart 
Oils for cutting, grinding, drawing, 
quenching and tempering, and all 
other phases of metalworking and 
industrial lubrication. In addition, 
useful sections on Metal Cutting 
Mechanisms, The Selection of Cut- 
ting Fluids, Rules for Prolonging 
Tool Life, handy tables of Standard 
Steel Specifications, Independent Re- 
search Committee Data and Mark- 
ing System Chart for grinding wheels 
are included. 

This convenient pocket-size refer- 
ence handbook is available to men 
of the metalworking industries with- 
out charge by writing D. A. Stuart 
Oil Company, 2729-53 South Trop 
Street, Chicago 23, Illinois. 
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OILS AND LUBRICANTS PATENT ABSTRACTS 


Lubricant Composition—Patent #2,424,588—William 
J. Sparks and David W. Young, assignors to Std. Oil 
Development Co. A lubricant comprising a liquid petro- 
feum hydrocarbon fraction containing dissolved therein 
about 0.5% to 30% of a linear polyester condensation 
product of a dimer of an unsaturated vegetable oil fatty 
acid with a glycol of the general formula HO—R—OH, 
in which R is an aliphatic hydrocarbon group, said con- 
densation products having an average molecular weight 
of at least 2000. 


Synthetic Lubricant—Patent 72,424,956—Orland M. 
Reiff, Howard D. Hartough, and Harry J. Andress, Jr., 
assignors to Socony-Vacuum Oil Company, Inc. The 
method of preparing a synthetic lubricant of low pour 
point and susceptible of substantial pour point lower- 
ing, from a crystalline paraffin wax having a melting 
point not greater than about 140°F. and a xylene, 
which comprises: partially halogenating the paraffin wax 
to form a mixture of halogenated wax and substantially 
unhalogenated wax, said mixture being selected from the 
group consisting of a mixture containing an anrount of 
halogen corresponding to from 12 to 27% chlorine; mix- 
ing the halogenated wax and unhalogenated wax with said 
xylene in the proportion of at least one mol of xylene to 
each atom of halogen in the halogenated wax mixture; 
adding thereto a catalyst capable of effecting a Federal- 
Crafts typ condensation; heating the mixture thus obtained 
at a Friedel-Crafts condensation temperature until substan- 
tially all of the halogenated wax has reacted with said 
xylene; and separating the Friedel-Crafts catalyst, unre- 
acted xylene and unhalogenated wax fromr the reacttion 
mixture, so obtained, to obtain said synthetic lubricant. 


Oil Purifying Substances and Method of Making the 
Same—Patent 72,425,085—Harold F. Dague, assignor 
of one-half to William B. Collins. A composition of 
the character described comprising about 35% to 55% 
by weight of an oil-soluble tertiary organic amine, 
about 5% to 25% by weight of an oil-soluble sulfonic 
acid salt and about 30% to 50% by weight of a sub- 
stantially neutral, predominantly hydrocarbon mixture ex- 
tracted from petroleum with furfural. 


Lubricant Composition—Patent #2,425,174—Emmett 
S. Carnrichael and Theodore G. Roehner, assignors to 
Socony-Vacuum Oil Co., Inc. 

A lubricant for use in the cold rolling of steel 
comprising an emulsion wherein water is the continuous 
phase and the disperse phase is a water-in-oil emulsion, 
said composition being constituted of water, a lubricating 
oleaginous material, an emulsifier capable of emulsifying 
the oleaginous material in water, and sufficient amount of 
a salt of a polyvalent metal to bring about the formation 
of an emulsion of the compound type. 


Process for Breaking Petro‘eum Emulsions — Patent 
#2,425,175—Paul G. Carpenter, assignor to Hercules 
Powder Co. 

A process for breaking pretroleum emulsions of the 
water-in-oil type which comprises subjecting the emulsion 
to the action of an animated chlorinated paraffin which 
is characterized by a nitrogen content of fbout 1% to 
about 11% and a chlorine content of about 2% to 
about 20%. 


Modifying Drying Oils—Patent #2,425,200—Floyd G. 
Nessler and Charles E. Penoyer, assignors to The Sherwin- 
Williams Co. 

The method of modifying a non-hydroxylated, non- 
ketonic type of drying oil having non-conjugated double 
bonds to improve the oil as to at least one of the 
characteristics of drying speed and heat bodying speed, 
comprising heating the oil to a temperature in the range 
of 240°C. to 340°C. and intimately contacting the oil 
at such a temperature with an anhydride of saturated, 
aliphatic, Mono-Carboxylic acid having up to five carbon 
atoms for a time sufficient to effect such modification of 
the oil by contact with the anhydride. 


Electrical Apparatus for Separating the Constituents of 
an Oil-Water System—Patent #2,425,355—Claudius H. 
M. Roberts, assignor to Petrolite Corp., Ltd. 

In combination, with a receptacle containing super- 
imposed bodies of liquids comprising respectively oil and 
water which has separated from the oil, a device for 
resolving sludge in a sludge zone maintained in a substan- 
tially fixed position just above the separated water, which 
device includes: a pair of elongated electrodes extending 
in said sludge zone and spaced from each other; means 
for insulating one of said electrodes from the other and 
for retaining said electrodes side by side in spaced 
relation; means for impressing a potential difference 
between said electrodes whereby an electric field is 
established therebetween of such intensity as to resolve 
the sludge; and means for moving said electrodes in said 
sludge zone as a unit to bring different portions of said 
sludge into the electric field between said electrodes. 


Lubricating Oi! Composition—Patent #2,425,747— 
Eugene Lieber and Marvin E. Thorner, assignors to 
Standard Oi] Development Co. 

A lubricating composition comprising a major proportion 
of a lubricating oil base stock and a small amount of 
a condensation product of an aliphatic mono-hydrexy 


Printed copies of patents are 
available from the Patent Office at 
twenty-five cents each. Address the 
Commissioner of Patents, Washing- 
ton, D. C., for copies and for 
general information concerning 
patents. 

From Official Gazette—Vol. 600, 
No. 53. Vol. 601, Nos. 1, 2, 3, 4; 
Vol. 602, Nos. 1, 2, 3, 4, 5. 
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alcohol having less than 7 carbon atoms and an aromatic 
compound having less than 4 aromatic nuclei, said 
condensation product being substantially non-volatile at 
about 600°F. under reduced pressure and having the 
property of depressing the pour point of waxy mineral 
lubricating oils when added thereto in small amounts. 


Electrical Oil—Patent #2,425,791—Edward S. Flynn, 
assignor to Anaconda Wire and Cable Co. 

An improved electrical insulating oil consisting of a 
highly refined mineral oil suitable for use as an insulating 
medium in electrical equipment which has been stabilized 
against the deleterious action of micro-organisms therein 
by incorporation in the oil of about 0.05 to 0.2% by 
weight of napthoquinune. 


Lubricating Apparatus—Patent #2,425,867—Ernest 
W. Davis. 

In a grease gun, the combination of a head having a 
feed cylinder, a plunger reciprocable therein, a grease 
reservoir adjoining the head, said head having a pocket 
and a port leading from said pocket through which port 
the grease moves from the Interior of the reservoir into 
said cylinder, a check valve outlet for said cylinder, 
means to reciprocate the plunger, a member having an 
area approximating the cross-sectional area of said pocket 
and mounted in the reservoir adjacent said port and 
movable into and out of the pocket for compacting the 
grease in and around the port, and means for so moving 
said nember when the plunger is reciprocated. 


Stabilizing Marine Oils—Patent #2,426,485—Loran 
0. Buxton and Charles E. Dryden, assignors to Nopco 
Chemical Co. 

A process for increasing the stability of a rendered 
crude fish liver oil, which comprises heating an organic 
solvent solution of such an oil in contaet with con- 
centrated ammonium hydroxide and subsequently freeing 
the oil of ammonia, water and solvent by heating the 
mass under reduced pressure. 


Process of Producing Hydrocarbon Qi! Concentrates of 
Barium Sulfonates—Patent 72,426,540—Franklin M. 
Watkin; ard Theodore A. Hack, assignors to Sinclair 
Refining Co. 

A process for producing petroleum oil concentrates of 
barium sulfonates which comprises agitating for a period 
not exceeding about 30 minutes a sulfuric acid-treated 
Mid-Continent crude base distillate at a temperature 
between 50°F. and 135°F. with anhydrous barium 
hydroxide having a particle size of not substantially 
coarse? than about 100 mesh, the barium hydroxide being 
employed in substantia] excess as determined by the acid 
number of the oil, adding to and intimately admixing 
with the mixture of oil and barium hydroxide from 2.2 
to 7% of water, allowing the aqueous mixture to settle 
until formation of two layers occurs, the mixing period 
following addition of the water having been of a 
duration insufficient to result in the formation of a 
homogeneous reaction mixture, and separating the lower 
layer, having a relatively high concentration of barium 
sulfonates, from the upper layer, having a_ relatively 
low concentration of barium sulfonates. 


High Temperature Lubricant—Patent #2,426,852— 
Donald L. Wright, assignor to Jasco, Ine. 

The method of lubricating hot metal surfaces which, 
in the absence of a lubricant, would move in contact 
with each other, at temperatures above about 500°F., 
which comprises applying to said moving metal parts a 
lubricant comprising a major proportion of a volatile 
hydrocarbonsolvent having a boiling range within 140°F. 
and 750°F. having a viscosity below 45 seconds Saybolt 
at 100°F. and capable of evaporating at such high 
temperatures without leaving any harmful residue, said 
lubricant also containing a sufficient amount of an oil- 
soluble organic thickener comprising essentially a sub- 
stantially saturated oxygen-containing viscosity-increasing 
linear aliphatic polymer having a molecular weight of 
at least 1,000 adapted to be decomposed at such high 
temperatures without leaving any substantially harmful 
residue, to make a solution having a viscosity of at least 
100 seconds Saybolt at 100°F., and said thickener being 
a polymer of an oxygen-containing compound having the 
group 


1 
—C=CH2 
in its molecular structure. 
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Lubricant Composition—Patent 72,426,549—Walter 
J. Coppock, assignor to Sun Oil Co. 

A mineral oil lubricant composition containing a 
small proportion of thymo! effective to substantially 
inhibit oxidation and a small rust preventive proportion 
of a substance comprising a substituted 1,2-dihydroxy- 
benzene having as the substituent a saturated aliphatic 
hydrocarb’n group attached to the benzene ring in the 
pera position and containing 4-12 carbon atoms. 


Composition—Patent 2,426,983—Austin T. 
ollins. 

A dispersion of synthetic graphite in a volatile liquid 
for coating surfaces by drying through volatization con- 
sisting essentially of about one part of synthetic graphite, 
about four parts of methyl alcohol, and about forty-five 
to sixty parts of a volatile chlorinated hydrocarbon of 
the class consisting of carbon tetrachloride and trichlore- 
thylene, said parts being by volume. 


Mineral Oil Composition—Patent 32,427,272— 
Everett W. Fuller, Horace E. Redman, and Henry G. 
Berger, assignors to Socony-Vacuum Qil Co., Inc. 

An improved mineral oil composition comprising a 
major proportion of a viscous mineral oil fraction having 
in admixture therewith a small amount, sufficient to 
en'ance the stability of said oil fraction, of an oil- 
soluble, phosphorus-and sulful-containing materia] se- 
lected from the group consisting of an acidic reaction 
product, an ammonium salt thereof and a metal salt 
thereof, said acidic recation product being obtained by 
reaction at a temperature between about 50°C. and 
about 125°C. of phosphorus pentasulfide and an oxi- 
dized paraffin wax characterized by a_ neutralization 
number from about 5 to about 60 and hydroxyl and 
saponification numbers of at least about 20, said oxi- 
dized paraffin wax being obtained by oxidizing a paraffin 
wax having about 24 carbon atoms and an A.S.T.M., 
melting point of 126°F. 


Treatment of Mineral Oil Emulsions—Patent 32,- 
427,326—Paul M. Goodloe and Thomas T. Noland, 
assignors to Socony-Vacuum Oil Co., Inc. 

A process for esparating mineral oi] emulsions of the 
water-in-oil type into their constituent parts, which 
comprises subjecting an emulsion to the action of an 
emulsion breaker which includes a colloidally active 
organic substance which tends to stabilize emulsions of 
the oil-in-water type, water, and urea. 


Oil Compound—Patent #2,427,501—Milton P. Klein- 
holz, assignor to Sinclair Refining Co. 

An improved mineral oil composition which comprises 
a petroleum lubricating oil fraction with which there 
has been compounded minor proportions, effective to retard 
rusting, of alpha, alpha’-thiodilauric acid and alpha- 
hydroxylauric acid, the relative proportions of the 
alpha, alpha’-thiodilauric acid and the alpha-hydroxy- 
lauric acid being within the range of about 80 to 
be parts of the former to about 20 to 50 parts of the 
atter. 


Method of Refining Hydrocarbon Oi! with a Sludge- 
Forming Reagent — Patent 72,427,589 — Vladimir L. 
Chechot, assignor to The Atlantic Refining Co. 

The method of refining hydrocarbon oil, which com- 
prises intimately mixing said oi] with a sludge-forming 
reagent, supplying said mixture in the form of a film 
to an inclined surface heated te a temperature sufficient 
to coke the sludge resulting from the reaction of the 
sludge-forming reagent with the oil but nsufficient to de- 
leteriously affect the oil, depositing and coking the sludge 
upon said heated surface, and separately removing said 
coxed sludge and the treated oil from said surface. 


Compounded Lubricating Oil—Patent +2,427,766— 
Hyman Diamond, assignor to Shell Development Co. 

A hydrocarbon lubricating oil composition initially 
having a content of less than about 6% of aromatic 
compounds, the oxidation stability of which has been 
increased by the addition of an anti-oxidant amount of 
the combination of an oil-soluble halogen-free organic 
sulfide and between about 0.2% and about 15% of a 
highly oil-soluble condensed ring poly aromatic 
hydrocarbon. 


Treatment of Hydrocarbon Oil—Patent +2,428,067— 
George H. Evans, Ferdinand T. Klopsch, and Darwin M. 
McCormick, assignors to The Atlantic Refining Co. 

The method of avoiding emulsification difficulties and 
promoting the separation of the raffinate phase from the 
extract phase in the selective solvent extraction of vis- 
cous hydrocarbon oil employing nitrobenzene as the ex- 
traction solvent, which comprises adding to the ex- 
traction system’ a small amount of ammonia and of an 
alkaline earth metal soap of a fatty acid sufficient to 
promote phase separation. 


Soda Base Grease — Patent #2,428,123 — John D. 
— and Russell E. Lowe, assignors to Cities Service 

il Co. 

A lubricating grease comprised mainly of lubricating 
oil containing at least 20 per cent by weight of refined 
Mid-Continent base stock, and from about 10 to 30 per 
cent by weight of sodium stearate, in which the oil- 
stearate mixture is subjected to a finishing temperature 
of from 550° to 600° F., and is followed by quick 
chilling, to render the final product highly resistant to 
dissolution in water. 
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1340 Oakman Boulevard 
Detroit 6, Michigan 


DAVIS, GEORGE C. 
Davis-Howland Oil Corp. 
South Avenue at Griffith 
Rochester 7, New York 


DAVIS. GEORGE H. 
Shell Oil Co., Inc. 
523 Grant Building 
Pittsburgh 19, Pennsylvania 


DAVIS, JAMES B. 
Monsanto Chemical Co. 
1700 South Second 
St. Louis 4, Mo. 


DAY, ROY T. 
The Ohio Oil Co. 
600 South Hawley St. 
Toledo 9, Ohio 


DAY, WESLEY H. 
Shell Oil Co., Inc. 
2012 West 25th Street 
Cleveland 1, Ohio 


DEA, JOHN H 
- O. Box No. 2100 
1, Colorado 


DE MARTONFALVY, IVAN CHARLES 
Uni-Gun Lubrication Equipment, Ltd. 
Argyle House, 29-31 Euston Road 
London, England 


CLYDE 
Pure Oil Compa 
South Albany St. 
Dayton, Ohio 


DENIGAN, EDWARD P. 
Blaw Knox Co. 
829 Beaver Avenue 
Pittsburgh 12, Pennsylvania 


DEUTSCH, 
Trabon Eng. Co. 
1814 E. 40th 
Cleveland, Ohio 


DEVER, HUBERT J. 
Alemite Co. of Eastern Pa. 
704 N. 16th Street 
Philadelphia 30, Pennsylvania 


DIETZ, CARL 
Johns-Manville Corp. 
45 Prospect Avenue 
Cleveland 15, Ohio 


DIPPERT, D. L. 
Panther Oil & Grease Mfg. Co. 
Box 1351 
Tacoma, Washington 


DIRKES, CARL E. 
Dirkes Industries, Inc. 
2035 Gratiot 
Detroit, Michigan 


DIX, RALPH GOODMAN 
Cities Service Oil Co. 
6611 Euclid Avenue 
Cleveland 3, Ohio 


DOHERTY, JOHN J. 
Stewart-Warner Corp. 
1826 Diversey Parkway 
Chicago, IIl. 


DONALDSON, JOHN 
Apex Alkali Prod. Co. 
Main & Rector Streets 
Philadelphia 27, Pennsylvania 


DONKER, A. E. 
Honan-Crane Corp. 
50 Church Street 
New York, New York 


DONNAN, GERALD C. 
Panther Oil & Grease Mfg. Co. 
1022 Charleville Place 
Rock Hill 19, Missouri 


DOYLE, PAUL J. 
Republic Steel Corp. 
3100 E. 45th at. 
Cleveland, Ohio 


DRAKE, WILLIAM L. 
Sinclair Refining Co. 
4161 N. Port Washington Road 
Milwaukee 12, Wisconsin 


DRYER, JOHN P. 
The Texas Company 
6707 Dix Avenue 
Detroit, Michigan 


DUNCAN, G. W. 
Standard Oil Dev. Co. 
- O. Box 243 
Elizabeth, N. J. 


HARMON 


Erie Streets 
Philadelphia, Pennsylvania 


C. 
Houghton & Company 
Grand Avenue 
Detroit 3, Michigan 


DUNNE, GEORGE R. 
Pure Company 


Til. 


DURAY, JOSEPH 
Precision Scientific Co. t 
3737 W. Cortland St. 
Chicago 47, Ill. 


GEOFFREY A. 
Shell Oil Co., Inc. 
100 Bush Street 
San Francisco 6, California 


DuVAL, EUGENE HUDSON 
Carbide & Carbon Chemical Co. 
Fifth Avenue 
Pittsburgh, Pennsylvania 
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DYE, GEORGE H. 
Soco 


Chicago 9, Illinois 


DYER, GEORGE R. 
Sinclair Refining Co. 
573 West Peachtree 
Atlanta, Ga. 


EDWARDS, FRAZIER M. 
The Texas Co. 
Raleigh, N. C. 


EBERLE, WILLIAM FREDERICK 
The Neville Co. 
Neville P. O. 
Pittsburgh Pennsylvania 


EDGAR, JOHN 
Shell Oil _ Inc. 
Martinez, Calif. 


EDGEHILL, JAMES GEOFFREY BRUCE 
Esso Standard Oil Co. (Antilles) SA 
19 Water Street 
Georgetown, British Guiana 


EDMISTON, O. S. 
Sy Atlantic Refining Co. 
O. Box No. 1354 
i, R. 


EGGER, CHARLES J. 
Buckeye Laboratories Corp. 
7016 Euclid Avenue 
Cleveland 3, Ohio 


EGUIA, JULIO RICARDO 
Yacimientos Petroliferos Fiscales 
Diagonal Roque Saenz Pena 777 
Buenos Aires, Argentina 
South America 


Corp. 
327 South "LaSalle Street 
Chicago 4, Illinois 


EHRLICH, MELVILLE 
erican Lubricants, Inc. 
1575 Clinton Street 
Buffalo 6, New York 


EICHELBERGER, WILLARD C. 
American Oil Co 
Baltimore St. 

Baltimore, Md. 


EIFERT, EDWARD J. 
Union Oil Co. 
Oleum, Calif. 


WILLIAM, JR. 
F. Houghton & Co. 
563 N. Lehigh Avenue 
Philadelphia 33, Pennsylvania 


EITZEN, LOUIS C. 
Louis C. Eitzen Co. 
17 West 60th ed 
New York 23, N 


EKBERG, JOHN PAUL, Jr. 
Monsanto Chemical Company 
1700 South 2nd Street 


St. Louis, Missouri 


EKLUND, PHILLIP R. 
Westinghouse Electric Corp. 
Research Labs., Ardmore Blvd. 
East Pittsburgh, Pennsylvania 


ELLIMAN, SAMUEL 
Vigzol Oil Refining Co. 
113 Park Street 
London, W 1, — 


ELLIOTT, JOHN 
E. F. and Company 
7 E. Grand Avenue 
Detroit 3, Michigan 


ELLIOTT, WILLIAM E. 
Carnegie Illinois Steel 
Braddock Avenue 
Braddock, 


ELSHOFF, R. 
Oil Co. 
431 Main St. 
Cincinnati 2, Ohio 


ELVIN, KENNETH WILLIAM 
Sun Oil Company 
436 Doremus Avenue 
Newark, 


EMMONS, CLAUDE E. 
The Texas Company 
929 South Broadway 
Los Angeles, California 


ENNIS, H. E. 
The Texas Co. 
31 Terminal Way 
Pittsburgh 19, 


EPPS, MAX 
Corp. 

W. 2nd 
Angeles 12, California 


ERCK, EDWARD H. 
Bendix Aviation Corp. 
Teterboro, N. J 


EVANS, ALLEN C. 
The Texas Company 
979 Grant St. 
Akron 13, Ohio 


EVANS, DOUGLAS N. 
Inland Steel Co. 
East Chicago, Indiana 
EVANS, THOMAS J., JR. 
Socony Vacuum Oil Co. 
59 E. Van Buren St. 
Chicago, Illinois 


EVERETT, LESTER 
Gulf Refining Company 
Maison Blanche Building 
New Orleans, Louisiana 


EVERITT, WILLIAM THEODORE 
Eastman Kodak Co. 
Kodak Park 
Rochester, New York 


EWBANK, WALTER JAMES 
Briggs Filtration Co. 
Bethesda 14, Maryland 


EWING, FRANCIS ROBERT 
aster Lubricants Company 
Meadow and Jackson Sts. 
Philadelphia 48, Pennsylvania 


FAERMANN, LEONIDAS 
Arnaud Trading & Export Co. 
Corrientes 1977 
Buenos Aires, Argentina 


FAHEY, JOSEPH J. 
Faber Laboratories of N. Y. 
51-57 Franklin Street 
New York 13, New York 


FAIRCHILD, SHERMAN M. 
Fairchild Engine & Airplane Corp. 
30 Rockefeller Plaza 
New York 20, New York 


FARRINGTON, BRUCE B. 
lifornia’ Research Corp. 
P. O. Box 1627 
Richmond, California 


FARRY, JAMES E. 
Alemite Co. 
1027 Bein Street 
Buffalo, N. Y. 


F Ww. 
N. Fauver Company 
rt) West Hancock Street 
Detroit 1, Michigan 


FAUST, HARRY W. 
Monsanto Chemical Co. 
1700 South 2nd St. 
St. Louis 4, Mo. 


FELDSCHER, Lewis A. 
Dirkes Industries, Inc. 
2035 Gratiot 
Detroit, Mich. 


FERRIE, PARMELY T. 
The J. W. Kelley Co. 
3401 West 104th St. 
Cleveland 11, Ohio 


FEWSMITH, A. GRANT 
Panther Oil & Grease Mfg. Co. 
840 N. Main St. 
Forth Worth 1, Texas 


FINDLAY, GEORGE 
Republic Steel Co 0g 
1175 South Park ue 
Buffalo 20, New York 


FINK, SAM M. 
Alemite Co. of Pittsburgh 
201 Shady Avenue 
Pittsburgh 6, Pennsylvania 


FINKELMANN, JOHN L. 


The Warren Refining & Chemical Co. 


308 Euclid Avenue 
Cleveland 14, Ohio 


FINNERAN, PAUL J. 
Standard Oil Co. of Ohio 
O. Box 374 
Ohio 


FISHER, C. W. 
Gulf Refining Co. 
250 Jeff Street 
Cleveland, Ohio 


FISHER, FRANK G. 
Honan-Crane Co! 
1200 Indianapolis 
Lebanon, — 


FISKE, CHARLES De 
Bijur Lubricating Corp. 
7-250 General Motors Bldg. 
Detroit 2, Mich. 
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FITCH, L. W. 

Dingle-Clark Co. 

1248 Engineers 
Cleveland 14, 


FLETCHER, HARRY B. 
501 West 7th Street 
Plainfield, New Jersey 


FLETCHER, W. A. 
E. F. Houghton & Co. 
Quint & Davidson 
San Francisco 24, California 


FLYNN, Ww. 
Gulf Oil Corp. 
17 Battery Place 
New York 4, N. Y. 


FOSTER, CHARLES H. 
The Atlantic ni Co. 
260 S. Broad St. 

Philadelphia 2, Pa. 


FOUCH, JOHN E 
Standard Oil Co. of California 
533 Jerkins Trust Bldg. 
Long Beach 2, California 


FOWLER, BURTON C. 
ony-Vacuum Oil Co. 
130 Pearl Street 
Buffalo 3, New York 


FOWLER, WILLIAM H. 
The Pure Oil Res. & Dev. Labs. 
Box 266 


OX 
Winnetka, III. 


FOX, ALEX P. 
Lincoln Engineering Co. 
5701 Natural Bridge Avenue 
St. Louis 20, Missouri 


FRAHER, WILLIAM D., JR. 
American Oil Co. 

Tryon & Morehead Sts. 
Charlotte, N. C. 


FRAME WALTER K. 


Los Angeles 14, ‘California 


FRANTZ, LEROY J. 
The Texas Co. ; 
1020 N. Quebec St. 
Allentown, Pa. 


FRASER, HAROLD M. 
International Lubricant Corp. 
P. O. Box 390 
New Orleans 1, Louisiana 


FRAZER, ANDREW H. 
iamisburg Paper Co. 
711 North Main 
Miamisburg, Ohio 


FRAZIER, CHARLES H. 
The Torrington Co. 
1900 Euclid Ave. 
Cleveland, Ohio 


- Kerns Co. 
yesh East 95th St. 
Chicago 17, Illinois 


FREDERICKS, W. CARLETON 
Standard Oil Co. (Ind.) 
910 South Michigan Avenue 
Chicago 80, Illinois 


FREEMAN, EDWIN W. 
Cities Service Refining Corp. 
Hodges Street 
Lake Charles, Louisiana 


FREMON, E. B. 
Socony Vacuum Oil Co., Inc. 
4140 Lindell Street 
St. Louis 8, Missouri 


FRIER, JAMES H. 
Kaiser Company, Inc. 
Iron & Steel Div. 
Fontana, California 


FRIER, JAMES W. 
Alemite Co. of So. Calif. 
333 Washington St. 
Los An§fieles, Cal. 


OSCAR 
Ampco Metal, Inc. 
1745 South 38th St. 
Milwaukee 4, Wis. 


FUHR, WAYNE S. 
anna Coal Co. 
St. Clairsville, ‘Ohio 


DUDLEY D. 
Columbia University 
Department of Mechanica) Engr. 
New York 27, New York 
FUREY, JOHN L. 
Swan-Finch Oil Corp. 
R. C. A. Building, West 
New York 20, New York 


| 
‘ 


FURGASON, C. A. 
Ladish Drop Forge Co. 
P. O. Box 


F 
Cudahy, Wisconsin 


GALINAS, WILLIAM EDWARD 
Thompson Products, Inc. 
23555 Euclid Ave. 
Cleveland 17, Ohio 


GALLAGHER, PATRICK J. 
Freedom Valvoline Oil Co. 
1900 E. Warren Ave. 
Detroit, Mich. 


GALLOWAY, WILLIAM S. 
Gulf Refining Co. 
941 Maison Blanche Bldg. 
New Orleans 1, Louisiana 


GARVIN, EDWIN M. 
Dirkes Industries, Inc. 
2035 Gratiot 
Detroit, Mich. 


GATES, PAUL J. 
The F. D. Johnson Co. 
1814 East 40th Street 
Cleveland 3, Ohio 


GAUL, JOHN W. 
Texas Co. 
Rand Bldg. 
Buffalo 3, New York 


GEEN, 
1608 St. 
Philadelphia 3, Pennsylvania 


CHARLES A. 
B. F. Goodrich Co. 
500 S. Main St. 
Akron 18, Ohio 


GENTHE, WALTER A. 
The Texas Co. 
332 South Michigan Avenue 
Chicago 4, Illinois 


GEORGI, CARL W. 
Quaker State Oil Refining Corp. 
164 Chandler Street 
Buffalo 7, New York 


GERIN, FERNAND L. 
Youngstown Miller Co., Inc. 
675 Main St. 
Belleville, N. J. 


GERSTUNG, H. S. 
Sinclair Refining Co. 
630 Fifth Ave. 
New York 20, N. Y. 


GIEG, F. 
Oil Co., Inc. 
25 E. Market Street 
Ohio 


GILL, P. 
dam Cook’s Sons Inc. 
Stiles Street 
Linden, New Jersey 


CHARLES R. 
e 


w Departure Div., Gen. Mtrs. Corp. 


269 N. Main St 
Bristol, Connecticut 


GITZEN, JOSEPH A. 
Delta Oil Products Co. 
6263 North Teutonia Avenue 
Milwaukee 9, Wisconsin 


GLASS, EDWARD M. 
Hq. Air Material Command, AAF 
Wright Field 
Dayton, Ohio 
BRUCE W. 
R. Kerns Co. 
East 95th Street 
Chicago 17, Illinois 


GLOECKLER, ALFRED P. 
AVCO Tool & Mach. Co. 
1333 Alexis Road 
Toledo 12, Ohio 


GOBLE, R. D. 
Skinner Purifiers, Inc. 
1500 Trombly Ave. 
Detdoit 11, Michigan 


GODARD, P. W. 
Sinclair Refining Co. 
573 Peachtree St. 
Atlanta 1, Georgia 


GODDARD, HOMER A. 
Gulf Oil Corp. 
Gross Street and P. R. R. 
Pittsburgh 6, Pennsylvania 


GODSHALL, J. BYRON 


Ingersoll--Rand Co. 
Phillipsburg, N. J. 


100 


GOEHRING, CLIFFORD C. 
Standard Oil Co. of N. J. 
17 Battery Place 
New York, New York 


GORDON, DAVID B 
Socony-Vacuum Oil Co., Inc. 
230 Park Ave. 
New York, New York 


GORDON, ROBERT M. 
Gordon Lubricating Co. 
Gregg Street 
Carnegie, Pennsylvania 


GORNEY, HENRY E. 
Standard Register Co. 
626 Albany St. 
Dayton 1, Ohio 


ROBERT J. 
F. Bowser Co., Ltd. 
fas George St. 
Toronto, Ontario, Canada 


GOTHARD, N. J. 
Sinclair Refining Co. 
East Chicago, Indiana 


GOTTFRIED, NORMAN M. 
Carnegie-Illinois Steek Corp. 
DuQuesne Works 
DuQuesne, Pa. 


GOWER, CHARLES ARTHUR EDWARD 
Socony Vacuum Oil Co., Inc. 
Federal Reserve Bank Building 
Kansas City, Missouri 


GRAHAM, HENRY T 
Standard Oil Co. "of California 
225 Bush St. 
San Francisco, California 


GRASSO, L. A. 
The Texas Co. 
31 Terminal Way 
Pittsburgh 19, Pennsylvania 


GRAVENSTRETER, JAMES P. 
Carnegie Illinois Steel Corp. 
Gary Steel Works 
Gary, Indiana 


GRAVES, ELDON F. 
Dow Chehnical Co. 
Midland, C-8, Michigan 


“GRAY, ALEXANDER B. 


Crawford Emulsions 
1415-19 Berger Bldg. 
Pittsburgh 19, Pa. 


GRAY, DONALD S. : 
rmour Research Foundation ~ 
35 West 33rd St. 
Chicago 16, III. 


GRAY, JOHN M. 
Cities Service Oil Co. 
4535 S. Oklahoma 
Box 4577 
Oklahoma City 9, Oklahoma 


GRAY, L. L. 
Gray Company, Inc. 
60 Eleventh Avenue, N. E. 
Minneapolis, Minnesota 


Green, Arthur W. 
Ironsides Co. 
270 W. Mound St. 
Columbus 16, Ohio 


GREGG, James K. 
Perfect Circle Co. 
Hagerstown, Ind. 


GRESSEL, A. S. 
Stevens Grease & Oil Co. 
7299 Bessemer 
Cleveland 4, Ohio 


GRIMMER, LANE E. 
National Refining Co. 
Glessnor Avenue 
Findlay, Ohio 


GUNTHER, RAYMOND C. 
Socony-Vacuum Oil Co. 
6th & Chestnut Sts. 
Philadelphia 6, Pa. 


HAAS, H. A 
Blackmer Pump Co. 
915 Union Trust Building 
Pittsburgh 19, Pennsylvania 


Sa. HENRY F., JR. 
H. Yerkes & Co. 
3715 Washin = 

St. Louis 8, 


HAGAN, R. J. 
Republic Steel 
Youngstown 1, Ohio 
HAGER, H. R. 
Sun Oil Co. 
990 Home Avenue 
Akron, Ohio 


HAGGERTY, ALLAN J. 
Haggerty Refining Co. 


th St. 
New York 5, New York 


HALDEMAN, RUSSELL R. 
De Laval Steam Turbine Co. 
853 Nottingham Way 
Trenton 2, New Jersey 


HALL, JAMES F. 
Ironsides Co. 
270 West Mound Avenue 
Columbus 15, Ohio 


HALWACHS, J. P. 
Tidewater Associated Oil Co. 
1510 Arrott Bldg. 
Pittsburgh 22, 


HAMILTON, LYLE A. 
Socony Vacuum Oil Co. 
General Labs. 
Paulsboro, N. J. 


HAMMERSTEIN, FRED J. 
Socony-Vacuum Oil Co. 
9 E. Van Buren St. 
Il. 


HARDY, FRANK 
Bell Telephone Labs. 
463 Wes 
New York 14, N. Y. 


' HARKINS, EDWIN D., SR. 


Farval Corporation 
2842 W. Grand Boulevard 
Detroit, Michigan 


HARPER, H. LEONARD 
Aluminum Company of America 
Gulf Building 
Pittsburgh 19, Pennsylvania 


HARRIS, SIDNEY GERALD 
Petroleum Solvents Corp. 
331 Madison Ave. 
New York 17, N. Y. 


HART, ALAN 
The Franklin Oil & Gas Co. 
Bedford, Ohio 


HASTINGS, S. A. 
Crane Packing Company 
4418 N. Clark St. 
Chicago 40, Illinois 


HATCH, FRANK R. 
Shell Oil Co., Inc. 
100 Bush St. 
San Francisco 6, California 


HATTRICK, THOMAS J. 
The Texas 
P. O. Box 363 
Bloomsburg 8, Pennsylvania 


HAUFE, TED B. 

Universal Oil Products Co. 
310 S. Michigan Avenue 
Chicago 4, Illinois 


HAZENFIELD, MILO C. 
2028 East East 46th St. 
Cleveland, Ohio 


HEILAND, JOHN G. 
Bell and Howell 
7100 N. Rd. 
Chicago, I 


HEINTZE, ARTHUR L. 
inclair Ref. Co. 
Sth Ave. 
New York 20, N. Y. 


HELTNE, LESTER C. 
Globe Steel Tubes Co. 
3839 West Burnham 
Milwaukee, Wis. 


HENKEL, HULL 
Metal Lubricants Co. 
3211 S. Wood Street 
Chicago 8, Illinois 


C. 
e J. Kelley Co. 
140th St. 
Cleveland 11, Ohio 


HERSEY, MAYO D. 
Massachusetts Inst. of Tech. 
Building 31 
Cambridge 39, Massachusetts 


HEWITT, FREDERICK M. 
Bijur Co. 
7-250 General Motors Bldg. 
Detroit 2, Michigan 


HEWITT, JAMES R. 
Joseph Woodwell Co. 
N. W. Cor. Wood St. & Blvd. 
Pittsburgh 22, Pennsylvania 


HEYER, ARTHUR J. 
Sinclair Refining Co. 
3030 Euclid Avenue 
Cleveland, Ohio 
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HICKEL, ALBERT E. 
Petroleum Research Abstracts 
30 W. Washington Street 
Chicago 2, Illinois 


HIDDEN, TODD C. E. 
Alemite Co. of So. Calif. 
333 W. Washington Blvd. 
Los Angeles, California 


HIGGINS, EDWIN 

Master Lubricants Co. 
Meadow and Jackson Sts. 
Philadelphia, Pennsylvania 


HILLER, ED. 
Essex Bross Corp. 
Franklin Street 
Detroit 7, Michigan 
HISLOP, LAWRENCE D. 
tandard Oil Co. of Pa. 
35th and A. V. R. R. 
Pittsburgh, Pennsylvania 


HITZEMAN, MERLIN A. 
She! il Company, Inc. 
2015 Long Beach Avenue 
Los Angeles, California 
HOCKE, JAMES N. 
Talon, Inc. 
626 Arch Street 
Meadville, Pennsylvania 


HODSON, ELLIOTT W. 
Hodson Corp. 
5301 W. 66th Street 
Chicago 38, Illinois 
HODSON, LEE 
odson 


5301 W. 66th. Street 
Chicago 38, Illinois 


HODSON, WALTER H. 
Hodson Corp. 
5301 W. 66th Street 
Chicago 38, Illinois 
HOFFMAN, GEORGE 
Ico Lubricants Corp. 


Jennings Rd. and Dennison Ave. 


Cleveland 9, Ohio 
HOFMEISTER, HAROLD P. 


Socony-Vacuum Oil Co. 
907 South Ist St. 
Milwaukee, Wisconsin 


HOLLAND, LEONARD C. 
Shell Oil Co., Inc. 
100 Bush St. 
San Francisco, California 


DWIGHT F. 
I. duPont deNemours and Co. 
1007 Market Street 
Wilmington 98, Delaware 


HOLLISTER, WILLIAM H. 
The Texas Co. 
26 St. 
Buffalo, N. Y. 


HOLMBERG, BRUCE J. 
Socony Vacuum Oil Co. 
59 E. Van Buren St. 
Chicago 5, Illinois 


HOLMES, ROBERT L. 
Ternstedt Mfg. Co. 
6307 West Fort St. 
Detroit 9, Michigan 


HOLT, JAMES OSCAR 
Sinclair Refining Co. 
573 West Peachtree St. 
Atlanta, Georgia 


HOOD, WALTER S. 
Hood Refining Co. 
21 N. Hamilton St. 
Greensburg, Pa. 


HOPKINSON, JAMES W. 
Penn Petroleum 
5690—12th Street 
Detroit 8, Michigan 


Albert S. 
F. Houghton & Co. 
Saint and Davidson 
San Francisco, California 


HORWITZ, WALTER N. 
Sun Oil Co. 
1608 Walnut St. 
Philadelphia 3, Pa. 


HOWARD, CHARLES L. 
Pontiac Motor Div. 
Glennwood Ave. 
Pontiac, Michigan 

HOWELL, K. M 

Standard Oil Co. (Ohio) 


1315 Poland Ave. 
Youngstown 8, Ohio 


HUBBELL, H. W. 
922 Sheridan St. 
Ypsilanti, Michigan 


HUEBLER, CHARLES D. 
The Texas Co. 
6707 Dix 
Detroit, Michigan 


HUEY, CHARLES L. 
Aluminum Co. of America 
Davenport, Iowa 


HUISKEN, ARTHUR H. 
Sinclair Ref. Co. 
254 Cermak Rd. 
Chicago 8, Illinois 


HULETT, W. E. 
Socony-Vacuum Oil Co. 
59 E. Van Buren St. 
Chicago 5, Illinois 


HUMES, Ww. 
ny-Vacuum Oil Company 
903 | . Grand Boulevard 
Detroit, Michigan 


HUNTER, B. F. 
onan-Crane Corp. 
Lebanon, Ind. 


CALVIN B. 
1 Oil Co., Inc. 
Larkin St. 
Buffalo, N. Y. 


HURD, WILLIAM P., SR. 
cony-Vacuum Oil Co. 
1422 Euclid Ave. 
Cleveland 15, Ohio 


SHORTT, W.. T. 
United Oil Co. 
1800 N. Franklin St. 
Pittsburgh Pa. 


HURWITZ, WILLIAM S. 
The Texas Co. 
Houston, Ave. 

Port Arthur, Texas 


HUTTON, VIRGIL C. 
Delco Products Div. of G. M. 
329 E. First St. 
Dayton, Ohio 


IRGENS, F. T. 
Evinrude Motors . 
4143 N. 27th Street 
Milwaukee 9, Wisconsin 


ISBELL, HARVEY G. 
Industrial Laboratory 
U. S. Navy Yard 
Mare Island, California 


JACKSON, DUDLEY C. 
Trabon Engineering Corp. 
1814 East 40th St. 
Cleveland 3, Ohio 


JACOBSEN, PAUL W. 
onan-Crane Corp. 

State Bank rth 

743 N. Kousth 


JACOBSON, A. E. 
H. K. Stahl Co. 
Wycliff St. 
t. Paul 4, Minn. 
ALFRED F. 


LN. Cucamonga Ave. 
Calif. 


JAMESON, HERBERT B. 
Petroleum Equipment Co. 
3117 N. Broad Street 
Philadelphia 32, Pennsylvania 


JENKINS, WESLEY R. 
Carnegie Illinois Steel Corp. 
3426 East 89th Street 
Chicago, Illinois 
JENNINGS, A. J. 
The Farval Corp. 
3249 East 80th Street 
Cleveland 4, Ohio 


JENNINGS, BURGESS H. 


Northwestern Technological Inst. 


Sheridan Road and Noyes Street 
Evanston, Illinois 


JESSE, RICHARD J. 
Pyle National Co. 
1334 N. Kostner Ave. 
Chicago, Illinois 


JESTER, MAXWELL B. 
Calumet Refining Co. 
P. O. Box 1167 
Shreveport, Louisiana 


VAN T., JR. 
1 Oil Company 
Ww. 50th Street 
New York 20, New York 


ALBERT S. 
Freedom-Valvoline Oil Co. 
440 E. Silver Spring Dr. 
Milwaukee 11, Wis. 
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JOHNSON, CHARLES B. 
Pittsburgh Equitable Meter Co. 
400 North Lexington Avenue 
Pittsburgh 8, Pennsylvania 


JOHNSON, CURTIS H. 
Socony-Vacuum Oil Co. 
59 E. Van Buren St. 
Chicago 5, Illinois 


JOHNSON, DARRYL W. 
Standard Oil Co. 
414 West Michigan Street 
Milwaukee 1, Wisconsin 


JOHNSON, FRANK D. 
Trabon Engineering Corp. 
1814 East 40th Street 
Cleveland, Ohio 


JOHNSON, MARTIN A., JR. 
Socony-Vacuum Oil Co. 
59 E. Van Buren Street 
Chicago, Illinois 


JOHNSON, WILLIAM O. 
Gulf Refining Co. 
230 N. Michigan Ave. 
Chicago, Illinois 


JOHNSTON, H. W. 
Standard Oil Co. 
1706 Midland Bldg. 
Cleveland, Ohio 


JOHNSTON 


California 


JONES, H. R., Jr. 
Gulf Oil Corp. 
Gross St. and P. R. R. 
Pittsburgh 6, Pennsylvania 


JONES, HAROLD WILLIAM 
Penola, Inc. 
34th Street 
Pittsburgh, Pennsylvania 


JONES, HARRY H. 
Manufacturers Processing Co. 
6432 Cass Ave. 
Detroit 2, Michigan 


JONES, WILLIAM 
Gulf Oil Corp. 
Gross St. and P. R. R. 
Pittsburgh, Pennsylvania 


JONES, WILLIAM CARTER 
Carbide and Carbon Chemicals Co. 
311 Ross St. 
Pittsburgh 19, Pa. 


JOSSMAN, WALLACE 
The Alemite Co. 
15501 Woodrow Wilson 
Detroit 3, Michigan 


JUDS, 
Juds Oil Co. 
Water Street 
Milwaukee 4, Wisconsin 


JUSTICE, R. W. 
E. F. Houghton & Co. 
860 Penn Ave. 
Youngstown 4, Ohio 


Inc. 


KANNADAY, ARTHUR H. 
Standard Oil Co. of California 
533 Jergins Trust Bldg. 
Long Beach 2, California 


KARTHAUSER, CARL A. 
201 Investment Bldg. 
Pittsburgh 22, Pennsylvania 


KASE, EARL M. 
Phillips Petroleum Co. 
3666 Archer Ave. 
Chicago 9, Illinois 


KASMARK, J. W. 
596 E. 103rd St. 
Cleveland, Ohio 


KATZ, WILLIAM B. 
Van Straaten Chemical Co. 
337 West Madison Street 
Chicago 6, Illinois 


KAVANAGH, F. 
California as Corp. 
576 Standard Ave. 
Richmond, California 


KAYSER. HENRY W. 
The Falk Corp. 
3001 W. Canal St. 
Milwaukee 8, Wisconsin 


KEATING, HAROLD B. 
Shell Oil Co., Inc. 
Martinez Refinery 
Martinez, California 
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KEEN, JAMES R. 
Gisholt Machine Co. 
1200 


Med 


KELLY, EDWARD S. 
The Budd Company 
12141 Charlevoix Avenue 
Detroit 14, Michigan 


KEMMERER, Cc." RICHARD 
Oil Co., Inc 


x 262 
Wood River, Illinois 


KENNEDY, E. L. 
Cato Oil Co. 
1808 N. 


Pr. ©. Bac 
Oklahoma dig 1, Oklahoma 


KENYON, RUSSELL W. 
L. Kerns Co. 
6432 Cass Ave. 
Detroit, Michigan 


KERNS, FRANK C. 
The Texas Co. 
135 East 42nd St. 
New York 17, New York 


KERNS, L. 
L. R. Co. 
2657 East 95th St. 
Chicago, Illinois 


KERSHNER, DANIEL C. 
Alox 
Box 5: 
Falls, N. Y. 


KILIMANN, 
C. M. St. P. & P. R. R. 
321 W. St. 
Milwaukee, Wis. 


KIMBALL, STERLING O. 
AC Spark Plug Div., GMC 
1300 N. Dort Highway 
Flint, Mich. 


KIMPEL, CLINTON B. 
Carnegie Illinois Steel Corp. 
Duquesne, Pennsylvania 


KING, GEORGE R. 
Buffalo Tank Corporation 
P. O. Box 16 
Buffalo, New York 


KING, HAROLD M. 
"Standard Oil (Ohio) 
1801 E. First St. 
Dayton 3, Ohio 


KING, RUSSELL F. 
"Jos. H. Yerkes & Co. 
3715 Washington Ave. 
St. Louis 8, Mo. 


KINSEY, JOHN D. 
e Farval Corp 
327 South LaSalle Street 
Chicago 4, Illinois 


KIPP, E. M. 
Aluminum Co. of America 
New Kensington, Pennsylvania 


KIRKWOOD, ARCH B., JR. 
American Lubricants, Inc. 
East Ri oad 
1575 Clinton Ave. 
Buffalo 6, New York 


7. 
Alemite Co. 
59 East 25th St. 
Chicago 16, Illinois 


KLUMB, ROY L. 
Jos. Schlitz Brewing Co. 
235 W. Galena Street 
Milwaukee 12, Wisconsin 


KNAPPER, R. H. 
American Instrument Co. 
P. O. Box 9116 
Pittsburgh 24, Pa. 


KNOPE, WILLIAM O. 
Sinclair Ref. Co. 
1761 Waterman 
Detroit 9, Michigan 


KOCH, CLIFFORD 
Canfield Oil Co. 
3216 East 55th Street 
Cleveland 4, Ohio 


KOERTING, RAY J. 
Van Straaten Chem. Co. 
1505 Broadway Ave. 
Cleveland, Ohio 


KOLARIK, IVAN S. 


Aluminum Research Lab. 
New Kensington, Pa. 
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FRANK 


Gits Brothers Manufacturing Company 


1846 S. Kilbourn Avenue 
Chicago 23, Illinois 


KRAEMER, HERMAN C. 
Servel, Inc. 
Morton Avenue 
Evansville 20, Indiana 


KRAUS, CHARLES I. 
Alemite Co. of Minn. 
1226 Harmon Place 
Minneapolis 3, Minn. 


KRAUS, ROBERT A. 
Republic Steel Co. 
116th and Burley Street 
Chicago, Illinois 


KRAUSE, RICHARD H. 
Allis Chalmers Mfg. Co. 
1126 South 70th St. 
Milwaukee 14, Wisconsin 


KRAUSE, WALLACE H. 
Allis Chalmers Mfg. 
1126 South 70th St. 
Mil 14, Wi 


KRAWETZ, J. 
Pheenix Chemical Lab., Iinc. 
3955 Shakespeare 
Chicago 47, 


KRESTAN, JOHN H 
Battenfeld Grease & Oil Co. 
P. O. Box 144 
North Tonawanda, New York 


HARRY FP 
Alemite Co. of East Pa. 
704 West 16th St. 
Philadelphia 30, Pennsylvania 


KRUMMELL, HARRY D. 
Socony-Vacuum Oil Co., Inc. 
59 E. Van Buren St. 
Chicago, Illinois 


KUEBLER, WILLIAM P. 
estinghouse Elec. Corp. 
South Philadelphia Works 
Lester P. O. 
Philadelphia, Pennsylvania 


KUNTZE, ERNEST A. 
Sinclair Refining Co. 
1231 Grignon St. 
Green Bay, Wisconsin 


KURDI, HAMDI EL 
Standard Oil Co. of Egypt 
22, Kasr el Nit Str. 
Cairo, Egypt 


KYROPOULOS, PETER 
California Inst. of Tech. 
1201 E. California St. 
Pasadena 4, California 


KYROPOULOS, SPYRO 
California Inst. of Tech. 
1201 E. California St. 
Pasadena 4, California 


LAGERGREN, C. S. 
Sinclair Ref. Co. 
2540 W. Cermak Road 
Chicago, IIl. 


LAKE, age 
Johnson Co. 
‘East 40th Street 
Cleveland, Ohio 


LAMPMAN, EDWIN A. 
Acheson Colloids Corp. 
200 Magee Bldg. 
Pittsburgh, Pennsylvania 


LAMPORT, BERT J. 
United Eng. & Fdy. Co 
1st National Bank Building 
Pittsburgh, Pennsylvania 


LANDIS, WARREN C. 
Ocean and Machachusetts Avenue 
Massapequa, Long Island 
New York 


LANG, WALTER E. 
Acheson Colloids Corp. 
Port Huron, Mich. 


LANGLEY, JAMES MAX 
Cities Service Oil Co. 
70 Pine Street 
New York 5, New York 


LANGWORTHY M. L. 
The Texas Co. 
135 East 42nd Street 
New York 17, New York 


LARSEN, ROBERT G. 
Shell Development Co. 
Emeryville 8, California 


LARSON, C.M. 
Sinclair Refining Co. 
630 Fifth Avenue 
New York 20, New York 


Ss. 
F. H oughton & Co. 
516 Ss. Shields Ave. 
Chicago 9, Illinois 


LAUDIG, J. J. 
Delaware, Lackawanna & Western R.R. Co. 
Scranton, Pa. 


LAWLESS, ROBERT P 
Crest Sales & Supply Co., Inc. 
1936 W. Lafayette Blvd. 
Detroit 16, Mich. 


LAWRENCE, JOHN W. 
Elco Lubricant Corp. 
Jennings and Dennison Streets 
Cleveland 9, Ohio 


LAWTON, MORGAN B. 
Lincoln Engineering Co. 
8627 Woodward Ave. 
Detroit 2, Mich. 


LEISTER, ROBERT G. 
Alan Wood Steel Co. 
Conshohocken, Pa. 


LEMPERT, FRANK C. 
Tide Water Assoc. Oil Co. 
1510 Arrott Building 
401 Wood Street 
Pittsburgh 22, Pennsylvania 


Shell Oil Co. 
is4 Ave. 
Detroit 26, Mich. 


LEONARD, WILLIAM F. 
Secretary and Treasurer, ASLE 
343 S. Dearborn St. 
Chicago 4, 


LEVALLY, JOHN R. 
Lincoln Engineering Co. of Illinois. 
2415 South Michigan Avenue 
Chicago 16, Illinois 


LEVEY, NORMAN J. 
Lincoln Engineering Co. 
8627 Woodward 
Detroit 2, Mich. 


LEWIS, JAMES H. 
Carnegie, IIl., Steel Corp. 
Clairton Works 
Clairton, Pa. 


LEWIS, RAY D. 
Texas Company 
3300 Beekman St. 
Cincinnati 6, Ohio 


LEWIS, WILLIAM E. 
The Pure Oil Co. 
39th & Neville Sts. 
Pittsburgh 16, Pa. 


LEO 
L. Sonneborn Sons, Inc. 
88 Lexington Avenue 
New York 16, New York 


LICHTY, D. E. 
National Refining Co. 
621 South 12th St. 
Milwaukee 4, Wis. 


LIEBER, 
‘Armour & 
Research oe Devel. Dept. 
. Yards 
Chicago 9, Illinois 


LIEBERMAN, ARTHUR ARNOLD 
Petroleum Marketing Co. 
4410 District Blvd. 
Los Angeles 11, California 


LIEN, ELVIN B. 
Union Oil Co. of Cal. 
425 First St. 
San Francisco, California 


LILLIE, JAMES S. 
The Pennzoil Co. 
942 South Hope 
Los Angeles 15, Cal. 


LILLMARS, C. ARVID 
a Equipment Co. 
117 North Broad Street 
Philadelphia, Pennsylvania 


LINDQUIST, WILLIAM R. 
‘arren Refining end Chemical Co. 
5151 Denison Avenue 
Cleveland, Ohio 


LINK, 
398 Mohawk Drive 
Dearborn, Michigan 


LINN, FRANK C. 
General Electric Co. 
1 River Road 
Schenectady, N. Y. 
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LINNEAN, 
Dirkes Ind. 
5 Gratiot 
Detroit, Mich. 


LINVILL, ALBERT C. 
Farval Corp. 
327 §. LaSalle St. 
Ill. 


LOCKER, P. H. 
Standard Oil Company (N. J.) 


Linton, New Jersey 
LO PRETE, U. 


lemite 
15501 Woodrow Wilson Ave. 
Detroit, Michigan 


LOWE, CLYDE L. 
Lukens Steel Co. 
Coatesville, Pa. 


LOWMAN, ALBERT H. 
he Texas Co. 
111 State St. 
Camp Hill, Pennsylvania 


LUNDQUIST, JOSEPH T 
Lincoln Co. of Ill. 
2415 S. Michigan Ave 
Chicago 16, 


LUNZ, GILBERT M. 
Lincoln Engineering Co. 
2415 S. Michigan Ave. 
Chicago 16, Ill. 


LYKINS, JOSEPH D. 
Wheeling Steel Co. 
Ohio 


MAAG, O 
Roller Bearing Co. 
Canton 6, Ohio 


MAAS, JOHN B. 
Crest Sales & Supply Co., Inc. 
1936 W. Lafayette Blvd. 
Detroit 16, Mich. 


WILLIAM 


Pa. 


MAGILL, 
1022 "hee Building 
Pittsburgh, Pennsylvania 


MAHAFFAY, ROBERT J. 
The Chek-Chart Corp. 
624 S. Michigan Ave. 
Chicago 5, Ill. 


MAHNCKE, HENRY E. 
Westinghouse Research Lab. 
East Pittsburgh, Pennsylvania 


MANDY, W. H. 
The Texas Co. 
154 Spring Grove Road 
31 Terminal Way 
Pittsburgh, Pa. 


MANLEY, LEO W. 
Socony Vacuum Oil Co., Ine. 
R & D Labs. 
Paulsboro, N. 


ALLAN A 
aig Oil Research & Dev. Labs. 


x 266 
Ill. 


MARA, JAMES H. 
Socony-Vacuum Oil Co., Inc. 
4140 Lindell 
St. Louis 8, Mo. 


JOHN H. 
R. Kerns Co. 
5679 Pershing Ave. 
St. Louis Missouri 


MARKHAM, L. 
War D AAF 
Wright Field 
Dayton, Ohio 


L. 
Oil Co., Inc. 
300. Lerkis St 
Buffalo, N. Y. 


MARLEY, SAMUEL P. 
Socony Vacuum Oil Co. 
412 Greenpoint Ave. 
Brooklyn 22, N. Y. 


OW. WILLIAM 
Standard Oil C 

Route 25 

Linden, N. J. 


MARSHALL, THOMAS A. 
Steel Co. of Canada, Ltd. 
Wilcox, Hamilton, Ont., Canada 


MARSHALL, W. A. 
lemite 
15501 Woodrow Wilson Avenue 
Detroit 3, Michigan 


MARTIN, JAMES E. 
Mid-Continent Petroleum Corp. 


ox 60, 
Waterloo, Iowa 


MARTIN, RALPH V. 
Union Oil Co. 
Emeryville, Cal. 


MATTE, GERARD A. 
Cities — Oil Company (Pa.) 
70 Pine Stree’ 
New York 5, ie York 


MATTHEWS, RALPH R. 
Battenfeld Grease & Oil Co. 
3148 Roanoke Road 
Kansas City 8, Missouri 


MAY, EDWIN M. 
owser, Inc. 
420 Lexington Avenue 
New York 17, New York 


McARDLE, F. F. 
The Youngstown Sheet & Tube Co. 
Brier Hill Works 
Youngstown 21, Ohio 


McCARTHY, G. NORMAN 
Texas Company 
26 Lansing Street 
Buffalo, New York 


McCarthy, William A. 
Tide Water Assoc. Oil Co. 
17 haere Place 
New York, New York 


McCASLIN, R. H. 
National Refining Co. 
1455 Miami Avenue 
Toledo, Ohio 


McCLELLAN, CHARLES R. 
Standard Oil Co. of Cal. 
533 Jergins Trust Bldg. 
Long Beach 2, California 


McCLUNG, ERNEST E. 
Van Straaten Chemical Co. 
337 West Madison Street 
Chicago 6, Illinois 


McCRARY, R. A. . 
lemite Co. Eastern Pa. 
704 North 16th St. 
Philadelphia 30, Pennsylvania 


McCUTCHEON, CURTIS A. 
45-42 43rd St. 
Long Island City 
New Yo 


McDONALD, EDMUND B. 
lemite Co. of Buffalo 
26 Goodrich St. 
Buffalo 3, New York 


McGAR, BENJAMIN H. 
ase Brass & Copper Co., Inc. 
236 Grand Street 
Waterbury 91, Connecticut 


McGINTY, ALFRED L. JR. 
International Distributing Co. 
is Box 
Birmingham 1, Alabama 


McGONIGLE, JOSEPH R. 
Humble Oil & Ref. Co. 
P. O. Drawer 180 
Abilene, Texas 


McGROGAN, JOHN F. 
Atlantic Refining Co. 
3144 Passyunk Avenue 
Philadelphia, Pennsylvania 


McHENRY, H 
Johns Manville 
610 Clarke Building 
Pittsburgh 22, Pennsylvania 


McHENRY, KENNETH E. 
Bethlehem Steel Co. 
Hamburg Turnpike 
Lackawanna, N. Y. 


McKAIG, WILLARD H. 
International Business Machines Corp. 
Endicott, New York 


McKEE, JOHN R. 
Fiske Bros. Refining Co. 
1500 Oakdale Ave. 
Toledo 3, Ohio 


McKIBBEN, ROBERT F. 
National Cash Register Co. 
S. Main and K St. 
Dayton 9, Ohio 


J. HAROLD 
William B. Pierce Co. 
133 S. Division St. 
Buffalo 3, New York 


McLEAN, EDWIN G. 
Dirkes Industries 


2035 Gratiot 
Detroit, Michigan 


Lubrication Engineering, December, 1947 


McLENNAN, LESTER W. 
Union Oil Co. of Cal. 
Oleum, California 


McMURTRY, ERMIL W. 
Sinclair Refining 
2540 W. Cermak R 
Chicago 8, IIl. 


McNARY, S. S. 
Texas Company 
31 Terminal Way 
Pittsburgh 19, Pennsylvania 


McPHEE, JOHN R. 
Ironsides Company 
- Box 1999 
Columbus, Ohio 


MEEK, PAUL F. 
Standard Oil Co. (Ohio) 
3083 Broadway Ave. 
Cleveland 15, Ohio 


MEIER, E. D. 
Harvey Machine 
190th St. & Western Ave. 
Los Angeles, California 


MERCER, MARC E. 
Trabon Engineering Corp. 
3058 North 75th St. 
Milwaukee 13, Wisconsin 


MERCHANT, MYLON EUGENE 
Cincinnati Milling Machine Co. 
Research Dept. 

Cincinnat 9, Ohio 


MERGENTHALER, LLOYD W. 
Atlantic Ref. Co. 
260 S. Broad St. 
Philadelphia, Pa. 


MERGET, ANDREW E. 
DeLaval Separator Company 
Pine & Water Street 
Poughkeepsie, New York 


MESSINGER, NORMAN A. 
The Atlantic Ref. Co. 
2 Broad St. 
Philadelphia 2, Pa. 


ARTHUR A. 
'F. Houghton & Co. 
S. Shields Ave. 
Chicago 9, 


MILLER, GEORGE W. 
Battenfeld Grease & Oil Corp. 
Box 144 
North Tonawanda, New York 


MILLER, HARRY L. 
Haas-Miller Corp. 
4th and Bristol Streets 
Philadelphia 40, Pennsylvania 


MILLETT, WILLIAM H. 
Linde Air Products Co. 
Tonadanda, 


MINGLE 
Buffalo 
1001 E. Delevan Ave. 
Buffalo, N. Y. 


MOHR, EDWARD A. 
Shell Oil Company, Inc. 
2015 Long Beach Avenue 
Los Angeles, California 


MONINGER, JAMES A 
Standard Oil Co. (Indiana) 
715 East 10th Street 
Wichita 1, Kansas 


MONTALVO, EDWIN JAMES 
James T. Gordon Co. 
233 Broadway 
New York, New York 


MONTZHEIMER, ARTHUR M. 
Aluminum ny of America 
Freeport Road 
New Kensington, Pa. 


MOOK, ARTHUR D. 
Aluminum Company of America 
Lafayette, Indiana 


MORENS, RALPH MICHAEL 
Lincoln Engineering Co. 
8627 Woodward Ave. 
Detroit 2. Mich. 


MORETON, DOUGLAS H. 
Douglas Aircraft Company 
n Park 
Santa Monica, California 


MORGAN, EUGENE B. 
organ Oil Co. 
Wyaconda, Missouri 


MORRELL, NATHAN 
Camera Works—Eastman Kodak Co. 
333 State St. 
Rochester 4, N. Y. 
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MORRISON, W. 
Brooks Oil Co. 
336 E. Broadway, 
Girard, Ohio 


MORTON, H. M. 
Carlock Packing Co 


Tippecanoe Road, R. D. No. 2 


Canfield, Ohio 
MOSTELLER, JAMES S. 


Wright Field, Materials Lab. 


Wright Field 
Dayton, Ohio 


MOULD, ARTHUR E 


Tide Water Oil Co. 


1515 Genesee Bldg 
Buffalo, N. Y. 


MOUNTCASTLE, RICHARD 


Oil 
O. Box 6327 
12, Pa. 


MOYER, HARRY C., Jr. 
The Pure Oil Co. 
ay Hook, Penn. 

. Box 515 


MUELLER, CARL H. 
Lincoln Engineering Corp. 
5701 Natural Bridge Ave. 
St. Louis 20, Mo. 


MUELLER, JULIUS T. 
alk Corporation 
3100 W. Canal St. 
Milwaukee, Wis. 


MULLEN, HAL G. 
Tide Water Assoc. Oil Co. 
17 Battery Place 
New York 4, New York 


MULLER, HENRY 


St. 
New York 20, New York 


MULLERWEISS, A. PF. 
Union Oil Co. 
425—Ist St. 
San Francisco, California 


MUNSELL, JUDSON D., JR. 
Kendall Ref. Co. 
77 N. Kendall Ave. 
Bradford, Pa. 


MURPHY, HARRY A. 
ray Co., Inc. 
60-11 Street N. E. 
Minneapolis 13, Minnesota 


MURPHY, JOHN J. 
Twin Coach Company 
Cayuga Road 
Cheektonga, N. Y. 


MURPHY, WILLIAM P. 
Lubri-Zol Corp. 
Wickliffe, Ohio 


MURRAY, DONALD 
Socony Vacuum Oil Co. 
428 Public Ledger Bldg. 
6th and Chestnut 
Philadelphia 6, Pa. 


MURRAY, J. P. 
Dingle-Clark Co. 
311 Ross Street 
Pittsburgh, Pennsylvania 


NAGEL, JOHN Q. 
Essex Brass Corp. 
2000 Franklin Street 
Detroit 7, Michigan 


PAUL L. 
Essex Brass Corp. 
2000 Franklin Street 
Detroit 7, Michigan 


NECHVILLE, B. 
ure i 
1306 South Ist St. 
Minneapolis, Minn. 


NEEDHAM, GEORGE P. 
Sun Oil Company 
3200 Independence Ave. 
Cleveland, Ohio 


NEWMAN, THOMAS H. O. 
Standard Oil Co. of N. J. 
Room 4 
30 Rockefeller Plaza 
New York 20, New York 


NICHOLS, CHARLES L. 
Sun Oil 
P. O. Box 128 
Kenmore 17, N. Y. 
NICHOLSON, E. E. 
Gulf Ref. Co. 
Box 110 
Akron, Ohio 
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NICHOLSON, ,ROSCOE F. 
onan-Crane Corp. 
50 Church St. 
New York 7, New York 


NIEDERLOH, EARL L. 
Gray Inc 
60 - Lith N. E. 
Minneapolis 13, Minnesota 


NORDIN, JOHN G. 
So. Calif. Gas Co. 
553 Ramirez Street 
Los Angeles, California 


NORGREN, CARL A. 
C. A. Norgren Co. 
222 Santa Fe Drive 
Denver, Colorado 


NORRIS, HENRY LEE 
(Retired) 
600 West 116th Street 
New York 27, New York 


NORRIS, WALTER 
C. A. Norgren Co. 
20 N. Wacker Drive 
Chicago 6, IIl. 


OBERRIGHT, EDWARD A. 
Socony-Vacuum Oil Co. 
Research & Devel. Labs. 
Paulsboro, N. J. 


O’FARRELL, ROBERT MAURICE 
Esso Std. Oil (Caribbean) S. A. 


P. O. Box 1198 


Ciudad Trujillo, Dominican Republic 


OLIVER, GEORGE W. 
Texas Ci. 
3021 West Third St. 
Dayton 7, Ohio 
OLSEN, GODTFRED A. 
Sunland Refining Corp. 
P. O. Box 1512 
Fresno 16, California 


OLSON, PAUL P. 
med Petroleum Corp. 
710—2nd Ave. 
Seattle 4, Washington 


ONORATO, SALAZAR E. 
nion Oil Co. 
425 First St. 
San Francisco, California 


OPPENHEIM, ARLIE C. 


Firestone Tire & Rubber Co. 


Pottstown, Pa. 


ORTSTEIN, HERBERT L. 
Pacific Mills 
Lawrence, Massachusetts 


OSTRANDER, HARRY S. 
Sun Oil Co., Ltd. 
29 Basin St. 
Toronto, Ont., Canada 


O’SULLIVAN, P, 
The Texas 
332 South Michigan Avenue 
Chicago 4, Illinois 


OUSDAHL, ARVILLE R. 
Union Oil Co. of Cal. 
Oleum, Cal. 


OVERLOCK, R. F. 
The Pure Oil Co. 
420 Lexington 
New York, N. Y 


OVERSTREET, 
Richfield 
166 Wisconsin Ave. 
San Francisco, California 


PAAPE, LAWRENCE F. 
Filmite Oil Corp. 
Station K 
Milwaukee, Wisconsin 


PACHAL, ADOLPH 
Service Station Equipment 
101 Hanson St. 
Toronto, Ontario 


PALMER, CHARLES 
organ Construction Co. 
15 Belmont Street 
Worcester 5, Massachusetts 


PALMER, FRANCIS F. 
Sun Oil Co. 
760 Brooks Ave. 
Rochester, N. Y 


PALMER, JOHN F., JR. 
Monsanto Chem. Co. 
1700 S. Second St. 
St. Louis 4, Mo. 


PARCHE, WILLIAM HENRY 
Carborundum Company 
P. O. Box 337 
Niagara Falls, New York 


PARR, ALLEN R. 
Chevrolet Division 
General Motors Corp. 
8000 Van Nuys Blvd. 
Los Angeles, Cal. 


PASHEK, ALBERT L. 
ony-Vacuum Oil Co., Inc. 
530 Hanna Bidg. 
ao 15, Ohio 


PATE, A. M. 
Panther aT & Grease Mfg. Co. 
P. O. 711 
Fort Worth 1, Texas 


PAUL, ALFRED 
Brooks Oil 
225 Bldg. 
205 W. Wacker Dr. 
Chicago 6, Ill. 


PAYNE, P. S. 

Richfield Oil Corp. 

333 Montgomery 

San Francisco, California 


FRANCIS H. 
Ric’ chfiel Id Oil Corp. 
333 Montgomery St. 

San Francisco, California 


PEEBLES, JAMES CLINTON 
Illinois Institute of Tech. 
3300 South Federal Street 
Chicago 16, Illinois 


PEEPLES, HOWARD T. 
Timken Roller Bearing Co. 
1835 Dueber Ave., S. W. 
Canton 6, Ohio 


PELLETIER, PAUL E., JR. 
L. Kerns Co. 
2657 E. 95th Street 
Chicago 17, Illinois 
PENDLETON, H. 
Talon, 
626 “St. 
Meadville, Pa. 
PENFOLD, NORMAN C. 
Armour Research Foundation 
- 35 West 33rd Street 
Chicago 16, Illinois 
PENNOCK, WILLIAM T. 
Alemite Sales Co., Inc. 
59 East 25th St. 
Chicago 16, 
PERINE, RALMOND R., JR. 
Gulf Ref. Co. 
1080 Kansas St. 
Memphis, 


EDWAR 


MITE Buffalo, Inc. 


St. 
Buffalo 3, N. Y. 


PERKINS, HORACE P 
1320 W. North Road 
Bethlehem, Pennsylvania 


PERRIGUEY, WILBUR G. 


Standard Oil Co. (New Jersey) 


39-07 210th Street 
26 Broadway Ave. 
New York, N. Y. 


PERSO, ERCIN E. 
The Texas Co. 
2211 E. Washington St. 
Los Angeles 21, Cal. 


CARL G. 
k Corp. 
W. Canal St. 
Milwaukee, Wis. 


PETERSON, J. WILLARD 
Standard Oil Co. (Ind.) 
910 South Michigan Avenue 
Chicago, Illinois 


PEUCHEN, WALTER G. 
Houde Engineering Division 
537 E. Delavan Ave. 
Buffalo 11, N. Y 


FEW, 
Sun Oi! Co. 
Grant Bldg 
Pittsburgh Pa. 


PFAFF, EDWIN I. 
Trabon Engineering Corp. 
1814 East 40th Street 
Cleveland 3, Ohio 


PHELPS, BENJAMIN B. 


Detroit Transmission Div., GMC. 


Farnsworth 
Detroit 11, Mich. 


PHILLIPS, KENNETH 
5153 Hillcrest Street 
Pittsburgh 24, Pennsylvania 


PICRAUX, T. V. 
Lincoln Engineering Co. 
5703 Natural Bridge Ave. 
St. Louis, Mo. 
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PIPER, R. W. 
Manufacturing—Agent 
Pennwood Bldg. 
Pittsburgh 21, Pa. 


PIPES, Ww. 
M Oil Co. 
Celambia, Mo. 


PIRKLE, MORGAN W. 
Faber Laboratories of New York 
51-57 Franklin Street 
New York 13, New York 


PLT; B. 
Sun Oil Co., Ltd. 
29 Basin St. 
Toronto, Ont., Canada 


POLICK, JOHN W. 
Shell Oil Co., Inc. 
523 Grant Bldg. 
Pittsburgh, Pennsylvania 


POPE, CHARLES L. 
Eastman Kodak Co. 
Kodak Park 
Rochester 4, New York 


POPSON, S. 
Gulf Co. 
1901 South 7th Street 
Louisville 1, Kentucky 


POST, EVERETT C. 
Tide Water eee Oil Co. 
East 22nd : 
Bayonne, New York 


POSTELNEK, WILLIAM 
L. R. Kerns Co. 
2657 East 95th St. 
Chicago, Illinois 


POTTER, RAYMOND I. 
Standard Oil Co. (Ohio) 
1784 Midland Building 
Cleveland, Ohio 


POULSON, R. 
SON: Manville 
22 East 40th Street 
New York, New York 


POULTER, THOMAS C. 
rmour Research Foundation 
35 West 33rd St. 
Chicago 29, Illinois 


POWELL, JAMES B. 
Phillips Petroleum Co. 
3rd and Polk 
Amarillo, Texas 


L 
5 Powers Equipment Co. 

Euclid Ave. 

Cleveland 3, Ohio 


PRENDERGAST, WILLIAM A. 
The Texas Co. 
P. O. Box 509 
Beacon, N. Y. 


PRESTON, JOHN H. 
Sinclair Ref. Co. 
630 Fifth Ave. 
New York 20, New York 


PRICE, DANIEL J. 
Inland Steel Co. 
Indiana Harbor, Ind. 


PRICE, DON C. 
Bowser, Inc. 
18247 Livernois Ave. 
Detroit 21, Mich. 


PRICE, HARRIE B., JR. 
un Oil Co. 
1608 Walnut St. 
Philadelphia 3, Pa. 


PRITCHARD, CHARLES E. 
Republic Steel Corp. 
25 Street 
Cleveland 1, Ohio 


RABA, B. 
Baber Co. 
S. Homan Ave. 
Chicago, Ill. 


RADOSEVICH, GEORGE E. 
Harnischfeger Corp. 
4400 W. National Ave. 
Milwaukee 14, Wis. 


RAFFEL, FRANK H. 
Republic Steel Corp. 
Harvard Ave. 
Cleveland 9, Ohio 


RAHM, A. E. 
War Dept., AAF Wright Field 
Dayton, Ohio 


RAISIG, CHARLES 
Mesta Machine Co. 
Homestead 
Pittsburgh, Pennsylvania 
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RAMP, W. F., SR. 
Alemite oo of the Northwest 
424 .N. 14th Ave. 


RANDALL, CLARK C. 
Sinclair 
W. Cerm: Road 


ae 8, Illinois 


RANDALL, MERLE 
Randall and Sons 
2521 Etna St. 
Berkeley 4, California 


RANEY, J. H. 
The Texas Co. 
31 Terminal Way 
Pittsburgh, Pa. 


REAGAN, J. E. 
leo Lubricant Corp. 


Jennings Rd. and Dennison Ave. 


Cleveland 9, Ohio 


*RECTOR, GEORGE L. 
ocony- Vacuum Oil Co., Inc. 
Robb St. and Ohio River 
McKees Rocks, Pa. 
*Deceased 


REED, KENNETH D. 
The De Laval Separator Co. 
165 Broadway 
New York 6, New York 


REGAN, ROBERT W. 
1821 S. 50th St. 
Cicero, Ill. 


REILLY, C. TYSON 
Standard Oil Co. of Pa. 
Conners Crossing 
Schuykill Haven, Pa. 


REISSIG, A. RICHARD 
ocony-Vacuum Oil Co., Inc. 
Church St. 
Albany 1, New York 


RENNO, ARTHUR A. 
The Texas Company 
31st and Grays Ferry Ave. 
Philadelphia 46, Pennsylvania 


REPENNING, ROBERT F. 
Shell Oil Co., Inc. 
624 S. Michigan Ave. 
Chicago 5, Illinois 


MARION H. 
Bowser, Inc. 
E. Creighton Avenue 
Ft. Wayne 5, Indiana 


REYNOLDS, E. S. 
Socony-Vacuum Oil Co., Inc. 
Robb St. and Ohio River 
McKees Rocks, Pa. 


REYNOLDS, HARRY W. 
Renite Co. 
420 E. Fifth Ave. 
Columbus, Ohio 


REYNOLDS, WILLIAM H 
Socony-Vacuum Oil Co., Inc. 
4140 Lindell St. 
St. Louis 8, Mo. 


RICHARDS, DONALD L. 
Carlisle Chemical Works 
510 Reading Road 
Reading 15, Ohio 


RICHARDS, JOHN H., Jr. 
Apex Alkali Prod. Co. 
Main and Rector Streets 
Philadelphia 27, Pennsylvania 


RIGBY, JOSEPH A 
The Brooks Oil Co. 
315 E. Carson St. 
Pittsburgh 19, Pennsylvania 


RIGG, D. D. 
Sinclair Ref. Co. 
135 South 56th St. 
Philadelphia, Pennsylvania 


The W: Bad Refining and Chemical Co. 


5151 Denison Avenue 
Cleveland 2, Ohio 


RITTER, WAYNE G. 
Trabon Engineering Corp. 
1022 Empire Building 


ROBERT, C. 

Gulf 

Gross and P. 

Pittsburgh, 


ROBERTSON, B. P. 
Humble Oil & Ref. Co. 
P. O. Box 2180 
Houston 1, Texas 
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ROBERT V. 
Dingle-Clark Co. 
311 Ross Street 
Pittsburgh, Pennsylvania 


ROBSON, ERNEST S., JR. 
Monsanto Chem. Co. 
1700 South 2nd St. 
St. Louis 4, Missouri 


ROBSON, N. STEWART 
F. D. Johnson Co. 
1814 E. 40th Street 
Cleveland, Ohio 


ROEDER, CARL O. 
Farval Corp. 
3277 East 80th St. 
Cleveland 4, Ohio 
ROEHNER, T. G. 
Socony-Vacuum Oil Co. 
412 Greenpoint Ave. 
Brooklyn 22, N. Y. 


ROOSA, HERBERT H. 
Manzel, Inc. 
315 Babcock St. 
Buffalo 10, New York 


ROSENSTIEHL, FRED BE. 
he Texas Co. 
135 East 42nd Street 
New York 17, New York 


ROSNELL, JOHN E. 
Texas Co. 
322 S. Michigan Ave. 
Chicago 4, Illinois 


ROSS, EDGAR S. 
Sun Oil Co. 
1608 Walnut Street 
Philadelphia 3, Pennsylvania 


ROSS, R. 
lemite Co. of Pittsb 
Pittsburgh, Pa. 


ROSS, FRANK 
E. F. Houghton & Co. 
4500 Euclid Ave. 
Cleveland 3, Ohio 


ROSSTEAD, OLIVER B. JR. 
American Oil Co. 
1 Fremont Ave. 
1301 Grant Bldg. 
Pittsburgh 19, Pennsylvania 


ROTHSTEIN, ISIDORE A. 
Central Testing Lab. 
480 Canal St. 
New York 13, New York 


ROUNDS, THOMAS E., JR. 
he Barden Co. 
E. Franklin St. 
Danbury, Connecticut 


ROWE, JAMES J. 
Cities Service Oil Co. 
70 Pine St. 
New York, N. Y. 


RUEDRICH, PAUL M. 
riffin’ Chemical Co. 
1000- 16th Street 
San Francisco 7, California 


F. 
The J. W. Kelley Co. 
3401 WWweee 140th St. 
Cleveland 11, Ohio 


RUMBERGER, WILLIAM M. 
Titan Metal Mfg. Co. 
Bellefonte, Pa. 


RUPP, JOHN C. 
Colonial Beacon Oil Co. 
320 Freeman St. 
Brooklyn 22, N. Y. 


RUTMAN, GEORGE J. 
Sta-Vis Oil Co. 
184 Eagle Street 
St. Paul, Minnesota 


RYAN, TRUXTON B. 
Dingle-Clark Co. 
1617 Pennsylvania Blvd. 
Philadelphia 3, Pennsylvania 


RYAN, VICTOR A. 
rown Cork & Seal Co., Inc. 
Eastern Ave. & Kresson St. 
Baltimore 3, Maryland 


SAILER, ROMAN L. 
Valvoline Oil Co. 
318 Atlantic Ave. 
Franklin, Pennsylvania 


SALZBERG, LEO F 
Air Material Command, AAF 
Materials Lab., Beam 2 
Wright Field, Ohio 
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SALZMAN, F. P. 
Cleveland Graphite Bronze Co. 
17000 St. Clair Avenue 
Cleveland 10, Ohio 


SARGENT, F. J. 
The National Refining Co. 
Hanna Buildin 
Cleveland 15, Ohio 


SATTER, CYRIL D. 
United Eng. & Fry. C 
Ist National Bank Bldg. 
Pittsburgh 22, Pennsylvania 


SAUERBRUN, WILLARD E. 
Sinclair Ref. Co. 
10 West Sist St. 
New York 20, New York 


SAWYER, DAVID W. 
Aluminum Research Labs. 
P. O. Box 772 ; 
New Kensington, Pennsylvania 


SCEATS, H. 
McColl- Oil Co. 
1355 Burlington St., E. 
Hamilton, Ont., Canada 


SCHAAB, MILAN H. 
Buffalo Bearings, Inc. 
25 Terrace 
Buffalo 2, New York 


SCHAEFFER, CHARLES M. 
Bethlehem Steel Co. 
East 3rd Street 
Bethlehem, Pennsylvania 


SCHAFER, H. W. 
D. A. Stuart Oil Co. 
2727 S. Troy Ave. 
Chicago, Illinois 


SCHEIDELL, JOHN 
Sun Oil Co. 
1608 Walnut St. 
Philadeiphia 3, Pennsylvania 


SCHENCK, Rand G.., Sr. 
Fiske Brothers Refining Co. 
614 Ridgefield Avenue 
Pittsburgh 16, Pennsylvania 


SCHENKE, KURTISS P. 
Application Co. 
205 East 42nd St. 
New York 17, New York 


SCHLEICHER, ROWELL A. 
Black Bear Company, Inc. 
44-45 23rd Street 
Long Island City 1, New York 


Cc. 
E. Fionghton and Co. 

4500 Euclid Avenue 

Cleveland 3, Ohio 


SCHMITT, J. 
Standard oi Co. of Cal. 
605 W. Olympic Blvd. | 
Los Angeles 54, California 


SCHMITZ, CARL E. 
Crane Packing Co. 
1800 Cuyler Ave. 
Chicago 13, Illinois 


SCHMOOK, ROBERT 
Sinclair Refining Co. 
4161 P. a Rd. 
Milwaukee 12, Wi i 


SCHNEIDER, E. A. 
Socony Vacuum Oil Co., Inc. 
907 S. First Ave. 
Milwaukee, Wisconsin 


SCHOTT, JOHN E. 
Socony Vacuum Oil Co., Inc. 
412 Greenpoint Ave. 
Brooklyn 22, New York 


SCHROEDER, ELMER R. 
Alemite Co. of Wis., Inc. 
1010 N. Van Buren Street 
Milwaukee 2, Wisconsin 


SCHULTZ, R. E. 
Socony Vacuum Oil Co. 
907 South First Street 
Milwaukee, Wisconsin 


SCHWABE, HERMAN 
Nathan Mig. Co. 
416 East 106th St. 
New York 29, New York 


SCOBIE, JAMES A., JR. 
American Oil 
34 Greys Ferry Ave. 
Philadelphia, Pennsylvania 


SCOTT, CHARLES RALLYA 
Wolf's Head Oil Ref. Co. 
Fair Building 
Oil City, Pennsylvania 
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SCOTT, FRANK J. 
rane 
836 S. Michigan Ave. 
Chicago 5, Illinois 


SCOTT, GEORGE E. 
Lincoln Engineering Co. 
5701 Natural Bridge 
St. Louis, Missouri 


SCOTT, JAMES J. 
Bound Brook Oil-less Bear. Co. 
Bound Brook, New Jersey 


SEIDL, HENRY C. 
Wr ight Field 
Dayton, Ohio 


SELLEI, DR. HELEN 
Standard Oil Co. of Ind. 
Standard Oil Labs. 
Whiting, Indiana 


SELLERS, H. L. 
Sheil Oil Co., Inc. 
00 N. Euclid Ave. 
7, Ohio 


SEMLER, GEORGE W. 
Standard Oil Co. of Pa. 
35th and A. V. R. R. 
Pennsylvania 


SENIFF, RUSSELL W. 
Gulf, Mob. & Ohio R. R. Co. 
Bloomington, Illinois 


SERVICE, MURRAY G. 
Waverly Oil Works Co. 


54th St. 

Pittsburgh 1, Pa. 
SETTLE, S. W. 

Sun Oil Co. 


3200 Independence Road 
Cleveland, Ohio 


SETZER, AUBREY 
Colgate Palmolive Peet Co. 
105 Hudson St. 
Jersey City 2, New Jersey 


SHAFFER, T. F. 
Shell Oil Co., Inc. 
2012 West 25th St. 
Cleveland, Ohio 


SHANKS, CARL 
Panther Oil & Grease Mfg. Co. 
840 N. Main St. 

Fort Worth 1, Texas 


SHANNON, JAMES G., JR. 
The Texas Co. 
6707 Dix 
Detroit 11, Michigan 


SHARPE, ROBERT Q. 
Socony Vacuum Oil Co. 
26 Broadway 
New York, N. Y. 


SHERMAN, THOMAS L. 
Steel Products Engineering 
1205 W. Columbia Street 
Springfield, Ohio 


SHUGART, J. W., JR. 
Southwestern Petr. Co., Inc. 
917 N. Main St. 
Fort Worth, Texas 


SCHULTZ, CLAUDE L. 
Van Straaten Chemical Company 
337 W Madison St. 
Chicago 6, Illinois 


SICKELER, OLEN D. 
Spang Chalfant Co. 
ss Avenue 
Ambridge, Pennsylvania 


SIEBER, WILLIAM T. 
Waverly Oil Works Co. 
54th St. and A. V. R. R. 
Pittsburgh, Pennsylvania 


SIEFERS, H. KENNETH 
United Oil Company 
1800 N. Franklin Street 
Pittsburgh 12, Pennsylvania 


SIMMINGER, K. EDWARD 
Bowser, Inc. 
521 Arch St. 
Philadelphia, Pa. 


SIMON, JOHN 
713 Wiley Avenue 
McKeesport, Pennsylvania 


SIPCHEN, JOHN H. 
. H. Sipchen and Co... 
549 West Washington Boulevard 
Chicago 6, Illinois 


SIROTKIN, GEORGE V. B. 
Kearney & Trecker Corp. 
6784 W. National 
West Allis, Wis. 


SIZER, JOHN A., JR. 
Ehret & Kinsey 
327 S. LaSalle’ St. 
Chicago, Illinois 


SKELLY, JAMES J. 
Circo Products Co. 
12117 Berea Rd. 
Cleveland 11, Ohio 


SKYRUS, JOSEPH P. 
Van Straaten Chemical Company 
337 W. Madison St. 
Chicago 3, Illinois 


SLAVIN, ERNEST F. 
Amoskeag Mach. Co. 


» New Hampshire 


SLOMER, JOS. J. 
Goodman Mfg. 
49th and Halsted St. 
Chicago 9, Illinois 


SMALLEY, B. L. 
L. R. Kerns Co. 
2657 East 95th St. 
Chicago, Illinois 


SMITH, B. H. 
Texas Div. Dow Chem. Co. 
Freeport, Texas 


SMITH, i. 
Cc. Clark Oil Co. 
East 76th St. 
Cleveland 4, Ohio 


SMITH, HAMILTON W. 
Golden Bear 4% Co. 
325 W. Eighth S 
Los Angeles 14, California 


SMITH, JULIUS C. 
Standard Oil Co. of California 
225 Bush Street 
San Francisco, California 


SMITH, LAWRENCE H. 
Gulf Oil Corp. 
3800 Gulf Bldg. 
Pittsburgh, Pa. 


SMITH, MELVIN I. 
ocony Vacuum Oil Co. 
412 Greenpoint Ave. 
Brooklyn 22, New York 


SMITH, PARKER B. 
Socony Vacuum Oil Co. 
59 East Van Buren Street 
Chicago 5, Illinois 


SMITH, ROBERT O 
Alemite Company 
15501 Woodrow Wilson Avenue 
Detroit, Michigan 


SMITH, VICTOR W 
G. W. Smith & Sons, Inc. 
5400 Kemp Road 
Dayton 3, Ohio 


SMITH, WILLIAM H. 
Fiske Brothers Refining Co. 
P. B. 1526 Central Station 
Toledo, Ohio 


SNYDER, 
National Ref. 
125 Elinor 
Akron 9, Ohio 


SOLLITT, C. ALEX 
Campbell Lubricating Specialties 
414 Eastern Avenue 
Toronto, Ontario 


SOMERVELL, S. Bruce 
Application Co. 
205 E. 42nd St. 
New York 17, New York 


SPARKS, STANLEY E. 
Viscosity Oil Co. 
3820 W. Pershing Rd. 
Chicago, Illinois 


SPICE, B. G. 
Alox Corporation 
510 N. Dearborn Street 
Chicago 10, Illinois 


STACK, JOHN W. 
Standard Oil Co. (Ind.) 
910 South Avenue 
Chicago 80, Illinois 


STAMM, JOHN C 
Standard On “Co. of Ind. 


Whitioe Indiana 


STANICH, V. M. 
General Petroleum Corp. 
2525 East 37th Street 
Vernon, California 


STARK, WILLIAM WELDON, JR. 
Caltex (India) Limited 
Caltex House 
Bombay, India 
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STARKMAN, ERNEST S. SWEATT, CHARLES H. TOWNSEND, F. LEN 


Shell Development Co. Linde Air Products Co. E. F. Houghton & Co. 
4560 Horton St. E. Park Drive and Woodward 3516 S. Shields Ave. 
Emeryville, California Tonawanda, New York Chicago 9, Illinois 
STECKEL, WILLIAM E. SWIFT, CLINTON E. TREFFEISEN, G. 
International Chemical Co. 908 North Stoneman Alemite Div. of Stewart-Warner Corp. 
302 Tecumseh Road Alhambra, Cal. 1826 W. Diversey Parkway 
Syracuse 10, New York SWYGARD, A. C. Chicago 14, Illinois : 
STEELE, ARLO L. Aro Equipment Corp. TREXLER, JAY 
Robb Inc. Ohio Shell’ Oi Company, Inc 
Springfield, Ohio SYMON, 
STEELE, FINLEY M. Shell ‘Oil Co., Inc. 
The Hilliard C 50 West 50th Street ru eae H. 
102 tn 4th Aes New York 20, New York Shel 1 Co., Inc. 
Elmira, New York 
STEPHAN, JOHN TACHOIR, LEO ternsapeniem 
J Tide Water Assoc. Oil Co. TURNER 
American Can 1510 Arrott Bldg. ‘Ou 
andar il Co. 
Pittsburgh 22, Pennsylvania 1801 East First St. 
STEVENSON, WM. E., JR. 
Stevenson Oil & Chem. Co. Shell Development Co. TURMEEY. M. W. 
986 East 200 4560 Horton Street Wayne Chemical 
Cleveland 19, Ohio Emeryville 8, California 9600 Copland 
STAINES, P. RAYMOND TAYLOR, ARTHUR J. Detroit 17, Michigan 
The Davison Chem. Corp. Johns Manville Corp. TURPIN, PAUL L. 
Curtis Bay Plant Manville, New Jersey incoln Engineering Co. 
Baltimore 3, Maryland 2415 S. Michigan A 
TAYLOR, J. I. C. Chi 16 
STILWELL, WILLIAM MOORE, JR. Sun Oil Co. icago 16, Illinois 
1617 Pennsylvania Blvd. Pittsburgh 19, Pennsylvania 
Philadelphia 3, Pennsylvania 1741 Waterman A 
TAYLOR, O. J. Detroit 9. Mi as 
STINE, JAMES E. Gulf Oil Corp. etroit 9, Mich. 
Sun Oil Company Cross. St. & FP. R. R. 
420 Pittsburgh, Pennsylvania UHL, 
Philip M. ‘Stinson | 1608 Walnut St. Detroit 23, Michigan 
irginia Par! Philadelphia 3, Penn. , 
TEAGUE, WALTER E. 
STOCKWELL, FRED E. Richfield Oil Corp RCA Bldg. West 
pg aa — Oil Co. 1835 E. Washington New York 20, New York 
TEAL, PERCY P un Ou Lo. 
oe See én Co ‘Alemite Co. of Eastern Penna. 3200 Independence Street 
St. Louis 10, Missouri URIBE, W. 
TERRELL, HOWELL H. Tropical Oil Company 
ties. Sinciais Ret Co. 335 
B76 (Standard Ave. 633 N. Front St. Bogota, Colombia, S. A. 
Richmond, California Memphis, Tennessee URSEM, WILLIAM A. 
STONER, WILLIAM THARP, LEWIS R. F’& W Ursem Company 
Lukens Steel Co. E. Houghton & Co. 1548 West 117th Street 
Coatesville, Pennsylvania 0. Cabanne Station Cleveland 7, Ohio 
t. Louis oO. 
STRANAHAN, L. H. 
White Motor Co. THAYER, C. VAN DER BURCH, DIRK 
842 East 79th Street OM Ce. 
Cleveland 1, Ohio 412 Greenpoint Ave. gg St. 
Brooklyn 22, New York icago, _— 
STRINGER, H. G. 
hell Oil Co. THOMAS, O. J. VAN B. 
154 Bagley Lincoln Engineering Co. 3000 Franklin errs 
Detroit 7, Michigan 
TR KER, ROBE f ortland 1, Oregon 
a Dingle-Clark Co.° 135 East 42nd Street 
STROHMAIER, ALFRED J: 1248 Engineers Building New York 17, New York 
& Co. Cleveland 14, Ohio 
arket Street VAN HEECKEREN, 3. 
Wilmington 98, Delaware THORPE, ROY E hilips Labs., Inc. 
STUART, CARL B Shell Development Co. 145 Palisade St. 
thington Avenue VICK 
wan-Finc il Corp. Depew St. 
da Nemours & Co. big Hamilton., Ont., Canada 
Saves Laboratory , VOELKER, JOHN W. 
Wilmington, Delaware TICHVINSKY, LEONID M. DeLaval Sales & Service 
STUTSON, A. C. Washington University 447—4th Ave. 
Socony- Vacuum Oil Co., Inc. St. Louis 5, Missouri Pittsburgh 19, Pennsylvania 
26 Broadway TIERNAN, JAMES B VOGELY, EMIL H., JR. 
New York, N. Y. Lubriptate Div. of Fiske Bros. Ref. Co. Cincinnati Milling Mach. Co. 
SUHRE, A. B. 129 Lockwood St. 3701 N. Broad St. 
National Refining Co. Newark 5, New Jersey Philadelphia, Pennsylvania 
1600 Clark Avenue. TISPALL, TREVOR H. , 
St. Louis, Missouri Colonial Beacon Oil Co. ge 
SUMNER, GEORGE L. 50 Rockefeller Plaza 101 Smith St. 
Westinghouse Electric Corp. New York, New York. Flint, Michigan 
East Pittsburgh, Fosuspteenta TODD, HOWARD P. VON FUCHS, GEORGE H. 
SUMNER, GEORGE LEWIS, JR. American Oil Co. Shell Oil Company, Inc. 
Gulf Research and Development Co. R. D. No. 5 . Wood River, Illinois 
P. O. Box 2038 Butler 1, Pennsylvania 
Pittsburgh 30, Pennsylvania TOUPENCE, LOUIS it. Oe Oil Co., Inc 
SUNDHEIMER, WALTER Chek-Chert Corp. 26 Broadway ‘ifeioa 
Shell Oil Co. Inc. 624 S. Michigan Ave. Naw’ 4. New. Yock 
Baltimore 12, Maryland TOWNSEND, F. LEE WACHOWICZ, JOHN S. 
SVENSON, E. B. W. Nugent & Co. Carnegie-Illinois Steel Corp. 
Aluminum Company of America . tio ‘Hermitage Ave. 3426 East 89th Street 
New Kensington, Pennsylvania Chicago 22, Il. Chicago, Illinois 
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WADDELL, J. N 
Henry H. Cross Co. 
122 South Michigan Avenue 
Chicago 3, Illinois 


WAGNER, EARL E. 
Hoover Ball & Bearing Co. 
326 E. Hoover Ave. 
Ann Arbor, Michigan 
WALKER, GEORGE MARK 
She | Oil Company, Inc. 
12 Providencia 
Burtank, California 


WALKER, HAROLD J. 
Sinclair Refining Company 
Box 186 
Indianapolis, Indiana 


WALSTRA, JESSE C. 
L. R: Kerns Co. 
2657 East 95th Street 
Chicago 17, Illinois 


WARD, DAMIEN J. 
Alemite Sales Co. 
5° East 25th St. 
Chicago 16, Illinois 


WARNECKE, CHARLES L. 
Arms rong Cork Co. 
Lancaster, Pa. 


WARNER, JOHN T. 
Carnegie—-Ill. Steel Corp. 
Gary Shee: and Tin 
Gary, Indiana 


WARNER, WILLIAM P. 
The Texas Co. 
Lee & Aycock Sts. 
Greensboro, North Carolina 


WATERS, MARSHALL J. 
Shell Oil Co., Inc. 
100 Bush St. 
San Francisco, Ca!ifornia 


WEBSTER, PAUL T., JR. 
Central Petroleum Co. 
546 Standard Bldg. 
Cleveland 13, Ohio 


WEBSTER, WILLIAM W. 
Harrison Radiator Corp. 
West Plant 
Lockport, New York 


WEGMAN, THEO. H. 
A. O. Smith Corp. 
3533 North 27th St. 
Milwaukee 1, Wisconsin 


WEIGHTMAN, ALBERT EDWARD 


Tidewater Oil Co. of Canada, Ltd. 


201 Weston Road, South 
Toronto, Canada 


WEINKAUF, C. E. 
The Hodson Corp. 
916 Union Trust Bldg. 
Pittsburgh, Pennsylvania 


WEIS, GEO. F. 
A. O. Smith Corp. 
3533 North 27th St. 
Milwaukee, Wisconsin 


WEISMANN, GEORGE F. 
General Petroleum Corp. 
1038 West 2nd St. 
Los Angeles 12, California 


WEISS, VICTOR A. 
Allis-Chalmers Mfg. Co. 
1126 South 70th St. 
West Allis 14, Wisconsin 


WELCH, L. C. 
Sandard Oil Co. (Ind.) 
910 South Michigan Avenue 
Chicago 80, Illinois 


WELDON, TED H. 
Alemite Co. of Nashville, Tenn. 
122—15th Ave., South 
Nashville, Tennessee 


WENDT, PAUL W. 
Grafo Colloids Corp. 
431 South Dearborn St. 
Chicago 5, Illinois 


WENDT, PAUL W., JR. 
Grafo Colloids Corp. 
431 S. Dearborn St. 
Chicago 5, Illinois 


WENDT, W. MAYNARD 
Grafo Colloids Corp. 
431 S. Dearborn St. 
Chicago 5, Illinois 


WENTWORTH, IRA R. 
Sinclair Refining 
2540 W. Cermak Rd. 
Chicago 8, Illinois 


WESTBO, Warren P. 
Faber Labs. 
51-57 Franklin St. 
New York 13, New York 
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WERNER, CLAUDE 
Humble Oil & Refining Co. 
402 Republic Bldg. 
Houston 2, Texas 


WHITE, LYSANDER THOMAS 
Petro'eum Advisers, Inc. 
70 Pine 
New York 5, New York 


WHITE, ROBERT B. 
Alemite Co. of So. Calif. 
3 Washington 
Los Angeles 15, California 


WHITE, ROBERT C. 
Detrex Corporation 
13005 Hillview 
Detroi: 27, Michigan 


WHITE, TED 
Ralph P. Keelor Co. 
1417 Lake St. 
Cleveland, Ohio 


WHITE, W. HARRY 
The At‘antic Refining Co. 


1100 Chamber of Commerce B!dg. 


Pittsburgh 19, Pennsylvania 


WHITEHEAD, DONALD E. 
Carnegie Illinois Steel Corp. 
Carnegie Building 
Pittsburgh, Pennsylvania 


WHITELEY, N. I. 
American Steel & Wire Co. 
Rockefeller Bldg. 
Cleveland, Ohio 


WHITTLETON, THEODORE 
Alox Corporation 
Buffalo Avenue 
Niagara Falls, New York 


WILEY, NORMAN DOUGLAS 
She'l Oil Company, Inc. 
11240 Pico Blvd., West 
Los Angeles, California 


WILKE, ADOLPH PETER 
Omar Bakery, Inc. 
2130 W. Clybourn Street 
Milwaukee 3, Wisconsin 


WILKINSON, RALPH E. 
Aro Equipment Corp. 
231 West Wisconsin Avenue 
Milwaukee 3, Wisconsin 


WILLEY, ARTHUR O. 
The Lubri-Zol Corp. 
Box 3057 Euc.id Station 
Cleveland 17, Ohio 


WILLIAMS, DUNCAN B. 
Carbide & Carbon Chem. Corp. 
» 30 East 42nd St. 
New York 17, New York 


WILLIAMS, GEO. T. 
Mire & Snelter Supply Co. 
1422—17th 
Denver 2, Colorado 


WILLIAMS, WESLEY B 
Wayne Chemical Prod. 
9602 Copeland 
Detroit 17, Michigan 


WILLIAMSON, GEORGE 
Penola, Inc. 
Pt. of Deacon St. 
Detroit, Mich. 


WILLIS, W. 
Willis Lubricating Co. 
P. O. Box No. 181 
Steubenville, Ohio 


WILLSON, EDWARD A. 
Grafo Colloids Corp. 
310 Wilkes Place 
Sharon, Pennsylvania 


WILSON, DONALD H. 
Continental Steel Corp. 
South Plant 
Kokomo, Indiana 


WILSON, LESLIE E. 
Carnegie, Ill., Steel Corp. 
2426 East 89th St. 
Chicago, Illinois 


WING. PAUL 
Shell Oil Go., Inc. 
611 Las Juntas St. 
Martinez, California 


WINN, CHARLES M. 
Carnegie, Ill., Steel 
Sa't Springs Rd. 
Youngstown, Ohio 


WINTER, PAUL M. 
ities Service Oil Co. 
Railroad and Walnut Sts. 
Kingston, Pa. 


~ WITT, 


WINTER, WILLIAM R. 
Standard Oil Co. (Ind.) 
414 W. Michigan St. 
Milwaukee 3, Wisconsin 


CHARLES III 
I. du Pont de Nemours & Co. 
sli S. Baltimore Ave. 
Tulsa, Oklahoma 


WIRTH, FLOYD J. 
Cities Service Oil Co. 
6611 Euclid Avenue 
Cleveland, Ohio 


WISE, MILTON A. 
General Petr. Corp. 
108 West 2nd St. 
Los Angeles 12, California 


WITHROW, RAYMOND C. 
Freedom Valvoline Oil Co. 
1008 Peoples Bank Building 
Pittsburgh, Pennsylvania 


Shel! Oi! Co. 

100 Bush St. 

San Francisco 6, California 


WOLMER, CHARLES E. 
American Cyanamid Co. 
1937 West Main St. 
Stamford, Conn. 


WOOD, H. STUART 
American Cyanamid Co. 
30 Rockefeller 
New York 20, N. Y. 


WOODLAND, ALVIE 
Lincoln Engineering Co. 
5781 Natural Bridge 
St. Louis 20, Mo. 


WORLEY, ROBERT B. 
arren Refining and Chemical Co. 
308 Euclid Avenue 
‘Cleveland 14, Ohio 


WORTHINGTON. HOWARD L. 
Remington Arms Co. 
939 Barnum Ave. 
Bridgeport, Connecticut 


WRIGHT, W. ANDREW 
un Oil Company 
Marcus Hook, Pa. 


WRIGHT, GEORGE T. 
Dominion Fdys. & Stee. 
Depew St 
Hamilton, Ont., Canada 


WRIGHT, WARREN O. 
Bijur Lubricating Corp. 
43-01 22nd Street 
Long Island City 1, New York 


WRIGHT, W. A. S. 
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617 W. 7th Street 
Los Angeles 14, California 


WRIGHT, WILLIAM J. 
Gulf Refining Co. 
Maison Blanche Building 
New Orleans 16, Louisiana 


WUERZ, OSCAR W. 
Parmelee Motor Fuel Co., Ine 
315 West 68th St. 
New York 23, New York 


YERKES, H. 
os. H. Yerkes & Co. 
715-17 Washington Ave. 
St. Louis 8, Missouri 


YOUNG, TROY RICHARD 
Box 113 
Rochester, New York 


YOUNGCLAUS, WILLIAM P., JR. 
Stewart-Warner Corp. 
1826 W. Diversey Parkway 
Chicago, Illinois 


ZATWARSKY, CHESTER J. 
Warner & Swasey 
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Cleveland 3, Ohio 


ZINO, ANTHONY JOSEPH, JR. 
Swan-Finch Oil Corp. 
RCA Building, West 
New York 20, New York 


ZURAWSKY, FRANK, JR. 
Grafo Colloids Corp. 
310 Wilkes Place 
Sharon, Pa. 
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ALUMINUM CO. OF AMERICA 
New Kensington, Pennsylvania 
Dr. E. M. Kipp 


STEEL FOUNDRIES 
410 North Michigan Avenue 
Chicago 1, 

Mr. R. D. Brizzolara 


CARNEGIE-ILLINOIS STEEL CORP. 
rnegie Building 
Pittsburgh 30, 
o repr 


CRANE COMPANY 
836 South Michigan Avenue 
Chicago 5, Illinois 
Mr. F. J. Scott 


sod 


Midland, 
Mr. E. F. Graves 


CORP. 
9 E. 80th Street 
4, Ohio 
Mr. A. J. Jennings 


Kilbourn Avenue 
Chicago 23, Illinois 
Mr. Frank Kovarik 


HODSON CORP. 
5301-11 West 66th Street 
inois 
. H. Hodson 


HONAN-CRANE CORPORATION 
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Lebanon, Indiana 

Mr. F. G. Fisher 
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r. Frank Ross 


INLAND STEEL CO. 
38 South Dearborn Street 
Chicago 3, Illinois 
Mr. D. N. Evans 
Mr. B. C. Voshell 


GITS MANUFACTURING CO. 


L. R. KERNS CO. 
2657 E. 95th Street 
R. Kerns 


LINCOLN ENGINEERING CO. 
5701 Natural Bridge Avenue 
St. Louis, Missouri 
Mr. A. P. Fox 


ZOL COR 
Box 3057 Station 
Cleveland 17, Ohio 
Mr. Arthur O. Willey 


NOX-RUST CHEMICAL CORPORATION 
2429 S. Halsted Street 
Chicago 8, Illinois 
No representative appointed 


SCIENTIFIC COMPANY 
7 W. Courtland Street 
Illinois 
Mr. 7. P. Duray 


PYLE NATIONAL COMPANY 
1334 N. Kostner Avenue 
Chicago, 

Mr. R. J. Jesse 


REPUBLIC STEEL CORP. 
Republic Building 
Cleveland, Ohio 

Mr. C. E. Pritchard 


SHELL OIL CO., INC. 
50 W. 50th St. 
New York, New York 
Mr. B. G. Symon 


SINCLAIR REFINING COMPANY 
630—Fifth Avenue 
New York 20, New York 
Mr. C. M. Larson 


J. H. SIPCHEN COMPANY 
West Washington Street 
Chicago 6, 
Mr. . Sipchen 


SOCONY-VACUUM OIL Co., INC. 
26 Broadway 
New York 4, New York 


Lubrication Engineering. December, 1947 


INDUSTRIAL MEMBERSHIP* 


STANDARD OIL CO. OF CALIFORNIA 
Standard Oil Building 
San Francisco 20, California 
Mr. J. C. Smith 


STANDARD OIL OF INDIANA 
910 South Michigan Avenue 
Chicago 80, Illinois 

Mr. C. Welch 

STEWART-WARNER CORP. 
1826 Diversey Parkway 
Chicago, Illinois 

Mr. G. Treffeisen 


SUN OIL CO. 


1608 Walnut Street 
Philadelphia 3, Pennsylvania 
Dr. E. S. Ross 


SWAN-FINCH OIL CORP. 
201 N. Wells St. 
Chicago 6, Illinois 
Mr. Sam W. Bodman 


TEXAS COMPANY 
135 East 42nd Street 
F. C. Kerns 


TIMKEN ROLLER BEARING (COMPANY 
1835 Dueber Avenue, 
Canton 6, Ohio 
Mr. H. T. Peeples 


TRABON ENGINEERING CORP. 
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Cleveland 3, Ohio 
Mr. E. I. Pfaff 
WESTINGHOUSE ELECTRIC CORP. 
Research Laboratory 


East Pittsburgh, Pennsylvania 
Dr. E. Mahncke 


*In accordance with the American Society of 
Lubrication Engineers Constitution each in- 
dustrial member company names one man as its 
official representative. The names of men thus 
appointed are indicated im italics. 
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FARVAL— Studies in 
Centralized Lubrication 


No. 93 


Money saved on repairs 
soon pays for Farval 


N a metal working plant, lack of proper 
[ aed always kept a double crank 
press in trouble. Maintenance alone cost 
$161.00 in a six-months’ period. Many hours 
of valuable production time, and valuable pro- 
duction, too, were lost while the press was 


down for repeated repairs. 


Then a Farval Centralized Lubricating Sys- 
tem was installed. Proper lubrication brought 
an immediate, noticeable improvement. At the 
end of a full year’s operation, not one cent had 
been spent on maintenance and not one minute 
of production time had been lost due to faulty 


lubrication. Farval had soon paid for itself. 


Farval delivers oil or grease under pressure 
to a group of bearings from one central sta- 
tion, in exact quantities, as often as desired. 
Farval is the Dualine System with the Positive 
Piston Displacement Valve. This valve has 
but two moving parts and is fully adjustable, 
with a Tell-tale indicator at each bearing to 
show the job is done. For a full description of 
Farval, write for Bulletin 25. The Farval Cor- 


poration, 5207 East 80th St., Cleveland 4, O. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Ltd. 
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THE “FOUR HORSEMEN” OF LUBRICATION 


DENSOIL ° GEARKOTE e METALICGREASE © METALICOIL 
Designed Lubrica tion 
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ROPES CHAINS SPRINGS 


IN THE OPERATION OF ALL TYPES OF INDUSTRIAL EQUIPMENT 


THE HODSON CORPORATION 


Lubrication Engineers and Manufacturers 


5301-11 WEST 66TH STREET ~ CHICAGO 38, ILLINOIS 
PITTSBURGH, PA. INDIANAPOLIS, IND. 
SUITE 914, UNION TRUST BUILDING SUITE 325, BANKERS TRUST BLDG. 


DETROIT, MICHIGAN 
SUITE 908, FISHER BUILDING 


THE HODSON CORPORATION (QUEBEC) LTD. 
Three Rivers, Quebec ( 
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